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INSTRUCTIONS FOR UPDATING SVE OPERABLE UNIT 
OPERATIONS AND MAINTENANCE MANUAL 

FOR POLYGON 96192121K 

The attached draft addendum pages (prmted on tan paper) should be incorporated into the 
final Polygon 79 O&M Manual entided, "Soil Vapor Extraction (SVE) Operable Unit Final 
Operation and Maintenance Manual; Pheonix-Goodyear Airport (South), Polygon 79, 
Goodyear, Arizona," updated August 5, 1994 for Polygon 84, in accordance with the 
instructions outlined in the table below. These pages are provided to update the manual for 
operations at Polygons 96/92/27A. Appendix sections are separated by blue paper which can 
be recycled or otherwise discarded. 

All pages removed from the Polygon 79/84 Manual should be archived in the binder 
provided. 

Section Remove pages from Polygon 79/84 
Manual: 

Replace with Polygon 96/92/27A 
Pages: 

Outside Cover yes yes 

Cover Letter 8/5/94 letter 12/22/95 letter 

Inside Cover 1 sheet 1 sheet 

TOC I to V Ito V 

Introduction i to xix i to xxii 

1.0 1-1 to 1-6 1-1 to 1-7 

2.0 2-1 to 2-8 2-1 to 2-8 

3.0 3-1 to 3-11 3-1 to 3-11 

4.0 4-1 to 4-10 4-1 to 4-10 

5.0 5-1 5-1 

6.0 6-1 to 6-24 6-1 to 6-26 

7.0 7-1 to 7-15 7-1 to 7-17 

8.0 8-1 to 8-2 8-1 to 8-2 

9.0 9-1 to 9-3 9-1 to 9-2 

Appendix A All pages 23 sheets (11 "xl7") 

Appendix B Section 5 Cover Sheet ' Section 5 Cover Sheet 

Appendix C All Pages New Appendix C 

Appendix D D-l8;D-36,D-38,D-39,D-46 D-18,D-36,D-38,D-39,D-46 

Appendix E: None • None 

Appendix F ! All Pages New Appendix F 

Appendix G None None 

Appendix H All Pages New Appendix H . 
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| k # ^ B Metcalf &Eddu 
H ^ r L . . A ^ H An Air & Water Technologies Company 

J 017761.0003 

December 22, 1995 

Ms. Nancy Moore 
Arizona Department of Environmental Quality 
3033 North Central Avenue 
Phoenix, Arizona 85012 

Subject: SVE Draft Operation & Maintenance Manual Update 
Polygons 96/92/21k, Phoenix-Goodyear Airport Site 
Goodyear, Arizona 

Dear Ms. Moore: 

Enclosed please find the Draft Soil Vapor Extraction (SVE) Operation & Maintenance Manual for 
Polygons 96/92/21K. This report is submitted on behalf of The Goodyear Tire & Rubber 
Company in accordance with requirements of the 1992 U.S. EPA Consent Decree (Section VIII, 
D-8). This document fulfills the tasks in the Consent Decree, as well as fulfilling the tasks 
outlined in the U.S. EPA-approved SVE Final Design for Polygons 96/92/21k dated June 1, 
1995. 

This Draft Operations & Maintenance Manual is an update (Draft O&M Update) to the U.S. EPA-
approved Polygon 79 Final Operations & Maintenance Manual dated November 5, 1993. The 
Draft O&M Update details the methods of SVE operation compliance with Section VII.D. 15 of 
the Consent Decree and highlights the operation and maintenance of the treatment system 
components, the extraction wells, and monitoring wells for Polygons 96/92/21k. The document 
also details the sampling and VLEACH modeling for sub-area and polygon closure. 

The primary modifications that have been made to the November 5, 1993 Polygon 79 O&M 
Manual are the parameters that pertain to system operations specific to Polygons 96/92/27A. 
These parameters include the number of extraction and monitoring wells to treat and monitor the 
remediation progress in each polygon and operation priorities. In an effbrt to rnake agency and 
field personnel referencing easy, all pages pertaining to the Polygon 96/92/27A update are printed 
on tan paper. It should be noted that the November 5, 1993 Polygon 79 G&M Manual was 
modified on August 5, 1994 for Polygon 84 SVE system and siib-area operations. These 
modifications were printed on green paper for easy reference. Where no changes to the Augiist 
5, 1994 Polygon 84 O&M Manual update have been made by this modification, tiie:jreert pa:ges 
shall remain in the O&M Manual and are considered the most recent and up to date information. 
Instructions have been provided with this package to update your August 5, 1994 Polygon 84 
O&M Manual. The removed green pages and old covers can then be inserted into the provided 
binder for archiving. 
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Ms. Nancy Moore 
Arizona Department of Environmental Quality 
December 22, 1995 
Page 2 

Since the operational, monitoring and modeling criteria for Polygons 96/92/21k remain the same 
as Polygon 79, Goodyear anticipates that U.S. EPA will prompdy approve this Draft O&M 
Update and will authorize SVE system start-up in accordance with the 1992 Consent Decree (VI, 
D-13). Once the SVE system has been started, Goodyear will submit a revision of this Draft 
O&M Update as the Final Polygon 96/92/21k O&M Manual in accordance with the Consent 
Decree (VII,D-14). As with Polygons 79 and 84, operational data will be submitted as part of 
the PGA monthly report to U.S. EPA. 

Pursuant to your review and approval of this report, Goodyear anticipates start-up of the SVE 
system in late January 1996. 

If you have any questions regarding this document or any other site issues, do not hesitate to 
contact me at (619) 233-7855. 

Sincere' 

Scott P. Zachary 
Project Manager 
Metcalf & Eddy, Inc. 

KAW:cw 
Enclosures 

cc: C. Cooper, U. S. Environmental Protection Agency 
M. Whitmore, The Goodyear Tire & Rubber Co. 
L. Smith, URS Consultants 
R. Bartholomew, Bartholomew Engineering (2) 
T. Struttmann, Sharp & Associates, Inc. 
I. Bueschgen, Lufthansa 
D. Stoltzfus, City of Phoenix - OEP 
C. Parker, City of Phoenix - Aviation Department 
C. Boyer, City of Phoenix - PGA 
T. Heim, Loral Corporation 
K. Waiter, Metcalf & Eddy, Inc. 
M.J. Weidmann, Metcalf & Eddy, Inc. 
I. Brandell, Metcalf & Eddy, Inc. 
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SVE OPERABLE UNIT OPERATION & MAINTENANCE MANUAL 

m 
INTRODUCTION 

This Draft Soil Vapor Extraction (SVE) Operable Unit Operation and Maintenance (O&M) Manual 

has been developed for an off-site regeneration carbon treatment system. The Draft SVE O&M 

Manual dated August 4,1993 was approved by the U.S. EPA on September 2,1993 with comment. 

The Final SVE O&M Manual for Polygon 79, dated November 4, 1993, incorporated U.S. EPA's 

comments to satisfy the 1990 Consent Decree, Section VII report submittal requirement under 

Subseaion D. 14, p. 22. The Final SVE Polygon 79 O&M Manual was updated for Polygon 84 

operations by an addendum dated August 5, 1994. Pages revised on the Polygon 84 Update are 

indicated by green pages in this manual. 

The Final SVE Polygon 79 O&M Manual with revisions for Polygon 84 has been updated for SVE 

operations at Polygons 96/92/27A by addendum. This draft addendum includes portions of the O&M 

Manual text which have been revised to reflect conditions at Polygons 96/92/27A. Addendum pages 

which reflect changes for Polygons 96/92/27A are indicated by tan pages in this manual. 

This O&M Manual is organized to provide the user with readily available information on the 

equipment, operation and operating philosophy (based on the EPA Consent Decree document of 

1987) of the SVE system. Sections 1 through 4 of this document detail the Operation and 

Maintenance of the SVE treatment system components and Sections 5 through 7 detail the extraction 

well operation for each polygon and sub-area, including rebound and monitoring. 

In this O&M Manual, reference to equipment components is made generally in the order in which 

soil v^ors come into contact with the equipment, upstream to downstream. Due to the number of 

equipment suppliers and different organizations involved with the fabrication of components and 

systems, nomenclature for some components and systems may vary somewhat. The system Process 

and Instrumentation Diagrams (P&IDs) at the end of this section and detailed manufacturer's 

literature provided in this manual should clarify any questions on nomenclatiu-e. 
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The SVE system operation, maintenance, and monitoring will be coordinated among several parties. 

With the remote telemetry system, many of the monitoring and data collection activities can be run 

remotely without the need for on-site technicians. The planned responsibilities are listed in Table 

i-l. 

With the remote system, M&E can collea data on the system. A telemetry link will also be 

provided to the local (Phoenix) technician for system status and response to alarm conditions. M&E 

will be consulted regarding alarm conditions and the ̂ p̂ropriate response will be initiated. Both 

parties will have the ô ability of remotely shutting down the system should an alarm or emergency 

condition exist (see Appendk F, Emergency Contingency Plan). This allows the system to be run 

remotely and the data to be collected by the same party that is conduaing the data evaluation. 

Additionally, the collected data will be able to be compiled and analyzed in a timely manner for 

incorporation into Goodyear's monthly report to U.S. EPA. 

The SVE system consists of five major system conunents. These are: (1) Extraction Wells and 

Piping, (2) WspoT Inlet System, (3) Vapor Treatment System, (4) Vacuum Extraction Module, and 

(5) Electrical Control System and Power Distribution Module. Each of these major components is 

comprised of hardware from various suppliers. Some of the hardware requires no maintenance and 

no instructions to operate. The components which do require routine servicing, maintenance or 

instruaions to operate safely and effectively are discussed in this O&M manual. 

Weekly inspections are to be performed as part of routine system operation. Prior to shutdown 

for carbon changeout or other minor, short-duration shutdowns, a weekly inspection form should be 

completed. Instrument readings should be recorded prior to shutdown and after restart. The inlet 

header block valve, BV-1 should be closed during shutdown and opened con̂ letely prior to restart. 

Table i-2 provides a weekly monitoring form for inspection documentation. 

Monthly inspections should include a complete system visual inspeaion, including general î pearance 

and condition of paint and proteaive coatings. Condensate handling components should be inspected 

for leaks and drips. Blower oil should be changed monthly, more frequently if deemed necessary 
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TABLE i-l 
SOIL VAPOR EXTRACTION OPERATION & MAINTENANCE RESPONSIBILITIES 

# 

Aaivity Group Responsible 

System start-up M&E 

Remote monitormg M&E 

Emergency response for system alarm Local technician 

Routine Calibration of PID Local technician 

Respond to calls from M&E on system adjustments Local technician 

Data download/analysis/archiving (e.g. VLEACH & 
Mbcing Cell, radius of influence, well efflciency, 
vapor flow modeling, treatment system emission 
reporting) 

M&E 

System adjustments Local technician following 
instruction from M&E 

Carbon replacement Carbon vendor following 
breakthrough with local technician 
oversight 

System maintenance and security Local technician 

Reboimd monitoring M&E 

Laboratory sample colleaion M&E 

Chemical analysis (field GC, analysis TO - 14) M&E and CLP laboratory 
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Table i-2 
SVE OPERABLE UNIT WEEKLY MAINTENANCE CHECKLIST 

Date: / / Time: Begin End 

Wind: Spd Dir Temp F Cloud 

Name 

Ppt(last 72 hrs) Odier 

P & m DESIGNATION NAME/DESCRIFnON AcnvrrY CONDmON/VALUE 

PF-44 Pitot Row Indicator - Inlet 
Header 

Reading D. Press 

BV-1 Inlet Air Block Valve Position Open/Closed 

BFV-1 Dilution Air Station Blending 
Butterfly Valve 

Position 

PI-02/PI-09/PI-13 Vacuum Gauges Reading Hg 

DPI-23 Differential Pressure Gauge Reading "H2O 

FI-01 Differential Pressure (Flow) 
Gauge 

Reading scfm 

TE-15/TI-15 Thermowell and Thermometer Reading F 

n-14 Differential Pressure (Flow) 
Gauge 

Reading scfin 

DPI-22 Differential Pressure Gauge Reading •BjO 

TE-17/TT-17/TI-17 Model 2800 Temperamre 
Transmitter & Gauge 

Reading F 

PI-16 Vacuum Gauge Reading Hg 

PI-20 Pressure Gauge Reading psi 

TSHH-2im-21 Temperature Switch/Gauge Reading F 

AE-l/AE-11 Hydrocarbon Analyzer Clean Lamp/Calibrate 

CLEAN-OUTS Piping Components / Clean-outs Visual Inspection Free of condensate and 
debris 

LG-03 Vi^r/Water Separator Liquid 
Level Indicator 

Reading Liquid level to remain above 
low level on site glass 

VS-41 Primary Carbon Inlet Vapor 
Sample 

Sample/Reading ppmV 

VS^2 Secondary Carbon Inlet Vapor 
Sample 

Sample/Reading ppmV 

VS-43 Secondary Carbon Outlet Vapor 
Sample 

Sample/Reading ppmV 

VS^S Wellfield Influent Vapor Sample Sample/Reading ppmV 
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per manufacturer's instructions. Extended shutdowns for repairs or rebound testing lasting more than two 

weeks should be accompanied by a monthly inspection form upon system restart. 

An oil change is not necessary if the total hours of operation at the next scheduled monthly maintenance do 

not exceed 1,000 hours. The inlet header block valve, BV-1, the air bleeding valve, BFV-1, and all 

extraction well valves should be closed during shutdown and opened completely prior to restart. Table i-3 

provides a monthly monitoring form for inspection documentation. 

Once per year, or upon relocating the system, a rigorous annual inspection should be performed. 

Blower guard covers should be removed and moving parts inspected. Blower drive belts should be inspected 

and replaced if wom. Filters should be opened and inspected. The overall system condition should be 

thoroughly examined annually. An oil change is not necessary if the total hotirs of operation at the next 

scheduled monthly maintenance do not exceed 1,000 hours. The inlet header block valve, BV-1 and all 

extraaion well valves should be closed during shutdown. Tables i-4 and i-5 provide annual monitoring 

forms for inspeaion documentation. 

Non-routine inspeaion and maintenance should be conducted vŝ enever operating conditions indicate the 

need. Specifically, when differential pressure readings across particulate fllters increase, fllters should be 

opened and inspected for pluggage. Other indicators of system trouble, such as high exhaust temperature, 

high electrical current usage, or excessive vacuum or pressure should be reviewed and impropriate aaion 

taken. 

It is intended that the user reference the manufacturer's literature, provided in Appendix B, the American 

Filtration Systems (AFS) Operating Manual. Table i-6 lists the hardware for each major system component, 

their designation on the projea P&IDs, manufacturer and the manufacturer's telephone number. Table i-7 

is the SVE Valve List. To facilitate equipment and functional references, the two part P&ID, Figures 96-E-

2 and 96-E-3, and Drawings are included in this introductory section. Table i-8 briefly lists the system 

functions as called out in Figures 96-E-2 and 96-E-3, provided at the end of this section and in î pendix 

C. 

The following sections describe the major components of the SVE operable unit and its normal operation 

and maintenance components. 
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Table i-3 
SVE OPERABLE UNIT MONTHLY MAINTENANCE CHECKLIST 

Date: / / Time: Begin End _ 

Wind: Spd Dir Temp F Cloud 

Name 

Ppt(last 72 hrs) 

P & m DESIGNATION NAME/DESCRIPTION ACTIVITY CONDmON/VALUE 

VAPOR EXTRACTION 
WELL PIPING 
COMPONENTS 

Visual Inspection 

VALVES AND 
WTl'lNGS 

Position Percent Open/Closed 

HBV-92W Header Butterfly Valve, 
Polygon 79 Wells 

Position Open/Closed 

HBV-92N Header Butterfly Valve, 
Polygon 84 Wells 

Position Open/Closed 

PF-44 ^ Pitot Flow Indicator Reading D. Press 

BV-1 Inlet Air Block Valve Position Open/Closed 

BFV-1 Dilution Air Station 
Blending Butterfly Valve 

Position 

VAPOR/UQUID 
SEPARATOR 

Vapor/Liquid Separator Visual Inspection; 
Leak Check 

LIQUID STORAGE 
TANK 

240 Gallon Condensed 
Liquid Storage 

Visual Inspection; 
Leak Check 

JUNCTION BOX Level Switch and Pump 
Motor Class I Electrical 
Junction Box 

Visual Inspection 

FE-01/FE-07/FE25 Differential Pressure Flow 
Sensors 

Visual Inspection, 
Clogs & Blockage 

Clean/Dirty/Stained 

FILTER/SILENCER Dilution Air 
Filter/Silencer 

Visual Inspection Clean/Dirty 

PI-02/PI-09/PI-13 Vacuum Gauges Reading Hg 

BASKET STRAINER Basket Strainer Visual Inspection; 
Leak Check 

Clean/Dirty 

P-l Sepaatot Drain Pump and 
Motor 

Visual Inspection; 
Leak Check 

Clean/Dirty 

DPI-23 Differential Pressure 
Gauge 

Reading "H2O 
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P&ID DESIGNATION NAME/DESCRIPTION ACriViTY CONDITION/VALUE 

FI-01 Differential Pressure 
(Flow) Gauge 

Reading scfm 

TE-15/TI-15 Thermowell and 
Thermometer 

Reading F 

CARBON CANISTERS Carbon Canisters and 
Hoses 

Visual Inspection Clean/Rust 

CARBON Granular Activated Carbon Visual Inspection 

EXTRACTION 
BLOWER 

50 HP Extraction Blower Visual Inspection Change Oil 
Belts - OK/Loose/Wom 

FE-14 Differential Pressure 
(Flow) Sensor 

Visual Inspection 

FI-14 Differential Pressure 
(Flow) Gauge 

Reading scfm 

DPI-22 Differential Pressure 
Gauge 

Reading "H2O 

TE-17/TT-17/TI-17 Model 2800 Temperature 
Transmitter & Gauge 

Reading F 

PSV-18 Vacuum Relief Valve Visual Inspection 

PI-16 Vacuum Gauge Reading Hg 

EXPANSION JOINTS Expansion Joints Visual Inspection 

PI-20 Pressure Gauge Reading psi 

TSHH-21/TI-21 Temperature 
Switch/Gauge 

Reading F 

DISCHARGE 
SILENCER 

Discharge Silencer Visual Inspection 

TELEMETRY / 
CONTROL SYSTEM 
AND AUTODIALER 

Telemetry Control System 
Including Central 
Computer System, Remote 
Terminal Unit and Cabinet 

Visual Inspection / 
Test 

AE-l/AE-11 Hydrocarbon Analyzer Calibrate/Clean 
Lamp and Filters 

POWER 
DISTRIBUTION 
MODULE 

Power Distribution 
Module Including Circuit 
Breakers, Power Block, 
Motor Starters, 
Transformer and Lighting 
Panel 

Visual Inspection, 
Test Breakers 
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P&m DESIGNATION NAME/DESCRIPTION ACriVlTY coNDrnoN/vALUE 1 
CLEAN-OUTS Piping Components / 

Clean-outs 
\̂ 8ual Inspection Free of condensate and 

debris 

LG-03 Vapor/Water Squiator 
Liquid Level Indicator 

Reading Flush 
Separator and 
Piping with Clean 
Water 

Liquid level to remain 
above low level on site 

glass I 
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Table i-4 
SVE OPERABLE UNTT ANNUAL MAINTENANCE CHECKLIST 

Date: _ _ / _ _ / Time: Begin End 

Wind: Spd Dir Temp F̂ Cloud 

Name 

Ppt(last 72 hrs) 

P&m DESIGNATION NAME/DESCRIPTION ACTIVITY CONDmON/VALUE 

VAPOR EXTRACTION 
WELL PIPING 
COMPONENTS 

Piping ^^sual Inspection 

ROADWAY VAULTS Roadway Vaults Visual Inspection 

VALVES AND Valves and Fittings Position/Visual 
Inspection/Leak 
Test 

Percent Open/Closed 

FTFTINGS 

Valves and Fittings Position/Visual 
Inspection/Leak 
Test 

Percent Open/Closed 

HBV-92W Header Butterfly Valve, 
Polygon 79 Wells 

Position/Leak Test Open/Closed 

HBV-92N Header Butterfly Valve, 
Polygon 84 Wells 

Position/Leak Test Open/Closed 

PF-44 Pitot Flow Indicator Reading/Clean 

BV-1 Inlet Air Block Valve Position/Leak Test Open/Closed 

BFV-1 Dilution Air Station 
Blending Butterfly Valve 

Position/Leak Test 

VAPOR/UQUID 
SEPARATOR 

Vapor/Liquid Ŝ >arator Visual Inspection, 
Leak Check/Flush 
with Clean Water 

UQUro STORAGE 
TANK 

240 Gallon Condensed 
Liquid Storage 

Visual Inspection, 
Leak Check/Flush 
with Clean Water 

JUNCTION BOX Level Switch and Pump 
Motor Class I Electrical 
Junction Box 

Visual Inspection 

FE-01/FE-07/FE25 Differential Pressure Flow 
Sensors 

Visual Inspection, 
Clogs & Blockage 

Clean/Dirty/Stained 

FT-07 Differential Pressure (Flow) 
Transmitter 

Visual Inspection 

FILTER/SILENCER Dilution Air Filter/Silencer Visual Inspection / 
Replace 

Clean/Dirty 

PI-02/PI-09/PI-13 Vacuum Gauges Reading Hg 

LSL-3/LSH-3/LSHH-
3/LSHH-5 

Liquid Level Controls with 
Electronic Switches 

Visual Inspection 
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p&m DESIGNATION NAME/DESCRIPnON ACriVlTY CONDmON/VALUE 

BASKET STRAINER Basket Strainer Visual Inspection, 
Leak Check/Clean 

Clean/Dirty 

P-l Sepaxatot Drain Pump and 
Motor 

'Visual Inspection, 
Leak Check/Clean / 
Flush 

Clean/Dirty 

CSL-375P-600F Inline Particulate Filter Visual Inspection / 
Rq>lace 

Clean/Dirty 

DPI-23 Differential Pressure Gauge Reading "HjO 

FSL-Ol/FE-01 Differential Pressure (Flow) 
Svntch 

A^ual Inspection / 
Test 

n-01 Differential Pressure (Flow) 
Gauge 

Reading scfin 

TE-15/TI-15 Thermowell and 
Thermometer 

Reading F 

CARBON CANISTERS Carbon Canisters Visual Inspection Clean/Rust 

CARBON Granular Activated Carbon Visual Inspection 

SOUND ENCLOSURE 
AND SKID 

Sound Attrauated Extraction 
Blower Enclosure and 
Frame 

Visual Inspection / 
Loose Bolts/Cracks 

EXTRACTION 
BLOWER 

50 HP Extraction Blower Visual Inspection, 
remove guards and 
check moving parts 

Change Oil 
Belts -

OK/Loose/Wom/Dress 

FE-14 Differential Pressure (Flow) 
Sensor 

Visual Inspection / 
Clean 

n-14 Differential Pressure (Flow) 
Gauge 

Reading scfm 

CSL-375P-600F Inline Particulate Filter Visual Inspection / 
Replace 

Clean/Dirty 

DPI-22 Differential Pressure Gauge Reading "H2O 

TE-17/Tr-17/TI-17 Model 2800 Temperature 
Transmitter & Gauge 

Reading F 

PSV-18 Vacuum Relief Valve Visual Inspection 

PI-16 Vacuum Gauge Reading Hg 

EXPANSION JOINTS Expansion Joints Visual Inspection 

PI-20 Pressure Gauge Reading psi 

TSHH-21/TI-21 Temperature Switch/Gauge Reading F 
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P & m DESIGNATION NAME/DESCRIPnON ACTIVITY CONDmON/VALUE 

DISCHARGE 
SILENCER 

Discharge Silencer Visual Inspection 

TELEMETRY / 
CONTROL SYSTEM / 
AUTODIALER 

Telemetry Control System 
Including Central Computer 
System, Remote Terminal 
Unit and Cabinet 

Visual Inspection / 
Test 

AE-l/AE-11 Hydrocarbon Analyzer Calibrate/Clean 

POWER 
DISTRIBUTION 
MODULE 

Power Distribution Module 
Including Circuit Breakers, 
Power Block, Motor 
Starters, Transformer and . 
Lighting Pand 

Visual Inspection / 
Clean/Test Breakers 

CLEAN-OUTS Piping Components / Clean-
outs 

Visual Inspection / 
Clean 

Free of condensate and 
debris 

LG-03 Vapor/Water Sq)arator 
Liquid Level Indicator 

Reading/Clean Liquid level to remain 
above low level on site 

glass 
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Table i-5 
ANNUAL SVE VALVE INSPECTION LIST 

VALVE 
mENTIFICATION 

DESCRIPTION VISUAL INSPECnON COMMENTS 

BV-1 Inlet header manual block 
valve, PVC 

BV-2 Vapoi/lAqvid sq>arator 
manual water shut off block 
ball valve, PVC 

BV-3 Pump (P-l) manual water 
shut off block ball valve, 
PVC 

BV-4 Condensate tank drain 
manual water shut off block 
baU valve, PVC 

BV-5 Stack sump water drain 
manual gate block valve, 
cast 

BFV-1 Air blending station manual 
butterfly valve, PVC 

CV-1 Inlet header isolation spring 
(automatic) check valve, 
steel 

CV-2 In-line automatic pump (P-l) 
backflow prevention check 
valve 

HBV-92W Header Butterfly Valve, 
Polygon 79 Wells 

HBV-92N Header Butterfly Valve, 
Polygon 84 Wells 

PRV-1 Automatic pressure relief 
valve for GAC-1, cast 

PRV-2 Automatic pressure rdief 
valve for GAC-2, cast 

R- l Blower recirculation manual 
gate valve, bronze 

WV-92-1 Vapor extraction well 
(VEW-92-1) manual flow 
control ball valve, PVC 
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VALVE 
roENTIFTCATION 

DESCRIPTION VISUAL INSPECnON COMMENTS 1 

WV-92-2 Vapor extraction well 
(VEW-92-2) manual flow 
control ball valve, PVC 

WV-92-3 V i ^ r extraction well 
(VEW-92-3) manual flow 
control ball valve, PVC 

WV-27A-1 \apot extraction well 
(VEW-27A-1) manual flow 
control ball valve, PVC 

WV-96-1 WapoT extraction well 
(VEW-96-1) manual flow 
control ball valve, PVC 

WV-96-2 Vapor extraction well 
(VEW-96-2) manual flow 
control ball valve, PVC 

WV-96-3 WapoT extraction well 
(VEW-96-3) manual flow 
control ball valve, PVC 
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TABLE i-6 
SYSTEM HARDWARE 

P&m DESIGNATION NAME/DESCRIPTION MANUFACTURER MANUFACTURER'S 
TELEPHONE NO. 

1) EXTRACTION 
WELLS 

VAPOR EXTRACTION 
WELL PIPING 
COMPONENTS 

ROADWAY VAULTS 

VALVES AND 
FITDNGS 

2) VAPOR INLET 
SYSTEM 

VAPOR/UQUID 
SEPARATOR 

Vapor/liquid Separator Global Technologies, 
Inc. 

(414) 332-5987 

UQUID STORAGE 
TANK 

240 Gallon Condensed 
Liquid Storage 

Poly-Cal Plastics, Inc. (209) 982-4904 

JUNCTION BOX Level Switch and Pump 
Motor Class I Electrical 
Junction Box 

Killarii: 

FE-01/FE-07/FE-25 Differential Pressure Flow 
Sensors 

Veris, Inc. (303) 449-0100 

FT-07 Diflierential Pressure 
(Flow) Transmitter 

Bristol Babcock, Inc. (203) 575-3000 

FILTER/SILENCER Dilution Air 
Filter/Silencer 

Solberg (800) 698-4247 

PI-02/PI-O9/PI-13 Vacuum Gauges Wdcsler Instruments 
Corp. 

LSL-3/LSH-3/LSHH-
3/LSHH-5 

Liquid Level Controls 
with Electronic Switches 

Magnetrol (708) 969-4000 

BASKET STRAINER Basket Strainer Hayward Industrial 
Plastics 

P-l Sq)arator Drain Pump and 
Motor 

MP Pumps (Pump); 
Marathon Electric 
(Motor) 

(800) 843-2833; (715) 
675-3311 

CSL-375P-600F In-line Particulate Filter Solberg (800) 698-4247 

DPI-23 Differential Pressure 
Gauge 

Dwyer (219) 879-8000 
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P&m DESIGNATION NAME/DESCRIPTION MANUFACTURER MANUFACTURER'S 
TELEPHONE NO. 

FSL-Ol/FE-01 Differential Pressure 
(Flow) Switch 

Dwyer (219) 879-8000 

FI-Ol/FI-25 Differential Pressure 
(Flow) Gauge 

Dwyer (219) 879-8000 

TE-15/TI-15 Thermowell and 
Thermometer 

Wdcsler Instruments 
Corp. 

3) VAPOR 
TREATMENT 
SYSTEM 

CARBON ADSORBERS Carbon Canisters Fabricated Metals, Inc. (909) 394-4500 

CARBON Granular Activated Carbon Pure Effect, Santa Ana, 
CA 

4) VACUUM 
EXTRACTION 
MODULE 

SOUND ENCLOSURE 
AND SKID 

Sound Attenuated 
Extraction Blower 
Enclosure and Frame 

Power Generation & 
Engineering, Inc. 

(209) 522-3230 

EXTRACTION 
BLOWER 

50 HP Extraction Blower Tuthill, Corp., M-D 
Division 

(417) 865-8715 

PI-13 Vacuum Gauge Weksler Instruments 
Corp. 

FE-14 Differential Pressure 
(Flow) Sensor 

Tuthill, Corp., M-D 
Division 

(417) 865-8715 

FI-14 Differential Pressure 
(Flow) Gauge 

Dwyer (219) 879-8000 

CSL-375P-600F In-line Particulate Filter Solberg (800) 698-4247 

DPI-22 Differential Pressure 
Gauge 

TE-17/TT-17/TI-17 Model 2800 Temperature 
Transmitter & Gauge 

Transmation, Inc. (716) 254-9000 

PSV-18 Vacuum Relief Valve Tuthill, Corp., M-D 
Division 

(417) 865-8715 

PI-16 Vacuum Gauge 

EXPANSION JOINTS Expansion Joints Tuthill, Corp., M-D 
Division 

(417) 865-8715 
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p&m DESIGNATION NAME/DESCRIPnON MANUFACTURER MANUFACTURER'S j 
TELEPHONE NO. | 

PI-20 Pressure Gauge Tuthill, Corp., M-D 
Division 

(417) 865-8715 

TSHH-21/TI-21 Tempoature 
Switch/Gauge 

Tuthill, Corp., M-D 
Division 

(417) 865-8715 

DISCHARGE 
SILENCER 

Discharge Silencer 

5) ELECTRICAL 
CONTROL SYSTEM 
AND POWER 
DISTRIBUTION 
MODULE 

TELEMETRY & 
CONTROL SYSTEM 

Telemetry Control System 
Including Central 
Computer System, Remote 
Terminal Unit and Cabinet 

Byrd Industrial 
Electronics 

(909) 985-9191 

AE-l/AE-11 Hydrocarbon Analyzer HNU Systems, Inc. (617) 694-6690 

POWER 
DISTRIBUTION 
MODULE 

Power Distribution 
Module Including Circuit 
Breakers, Power Block, 
Motor Starters, 
Transformer and Lighting 
Panel 

Byrd Industrial 
Electronics 

(909) 985-9191 

TELEMETRY SYSTEM Telesafe 6000 Telemetry 
System 

Telesafe (613) 591-1943 

AS-1 Vapor Analyzer Sample 
Tap Inlet Concentration 
1/4" NPT to tubing (1/4" 
dia.) 

Swagelock (602) 268-4848 

AS-2 Vapor Analyzer Sample 
Tap Primary GAC Outlet 
Concentration 1/4" NPT 
to 1/4" tubing 

Swagelock (602)268-4848 

S-1 V ^ r Sample Tap - 1/4" 
NPT to 1/4" tubing -
yapot/Hquid sep. inlet 

Swagelock (602) 268-4848 

S-2 Vapor Sample Tap - 1/4" 
NPT to 1/4" tubing -
primary GAC oudet 

Swagelock (602) 268-4848 

S-3 Vapor sample Tt̂ > - 1/4" 
NPT to 1/4" tubing -
primary GAC inlet 

Swagelock (602) 268-4848 
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P&m DESIGNATION NAME/DESCRIPTION MANUFACTURER MANUFACTURER'S 
TELEPHONE NO. 

PF-1 Pitot Flow Monitoring 
Point Differential Pressure 
(5.5" ro Pipe -
Vapor/liquid discharge) 

Dwyer Instnuients (714) 630-6424 

OP-92-1 Oriflce Plate Differential 
Pressure Indicator 
VEW-92-1 

Lambda Square (516) 587-1000 

OP-92-2 Orifice Plate Differential 
Pressure Indicator 
VEW-92-2 

Lambda Square (516) 587-1000 

OP-92-3 Orifice Plate Differential 
Pressure Indicator 
VEW-92-3 

Lambda Square (516) 587-1000 

OP-27A-1 Orifice Plate Differential 
Pressure Indicator 
VEW-27A-1 

Lambda Square (516) 587-1000 

OP-96-1 Orifice Plate Differential 
Pressure Indicator 
VEW-96-1 

Lambda Square (516) 587-1000 

OP-96-2 Orifice Plate Differential 
Pressure Indicator 
VEW-96-2 

Lambda Square (516) 587-1000 

OP-96-3 Orifice Plate Differential 
Pressure Indicator 
VEW-96-3 

Lambda Square (516) 587-1000 
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TABLE 1-7 
SVE VALVE LIST 

VALVE 
roENTTFICATION 

DESCRIPTION REFERENCE 
DRAWING 

BV-1 Inlet header manual block valve, PVC 96-E-2 

BV-2 Vapor/liquid sq)arator manual water shut off block ball 
valve, PVC 

96-E-2 

BV-3 Pump (P-l) manual water shut off block ball valve, PVC 96-E-2 

BV-4 Condensate tank drain manual water shut off block ball 
valve, PVC 

96-E-2 

BV-5 Stack sump water drain manual gate block valve, cast 96-E-3 

BV-6 WaporfLiqxud aepaiator water drain valve PVC - ball 96-E-2 

BFV-1 Air blending station manual butterfly valve, PVC 96-E-2 

CV-1 Inlet header isolation spring (automatic) check valve, 
steel 

96-E-2 

CV-2 In-line automatic pump (P-l) backflow prevention check 
valve 

96-E-2 

CV-3 WaporfLiqmd separator pump (P-l) check valve - PVC 96-E-2 

HBV-92N Header butterfly valve, north header 96-D-l, 96-M-3 

HBV-92W Header butterfly valve, north header 96-D-l, 96-M-3 

PRV-1 Automatic pressure relief valve for GAC-1, cast 96-E-2 

PRV.2 Automatic pressure relief valve for GAC-2, cast 96-E-2 

PSV-18 Vacuum relief valve 96-E-3 

R- l Blower recirculation manual gate valve, bronze 96-E-3 

WV-92-1 Vapor extraction well (VEW-92-1) manual flow control 
ball valve, PVC 

96-C-l 

WV-92-2 Vapor extraction well (VEW-92-2) manual flow control 
baU valve, PVC 

96-C-l 

WV-92-3 Vapor extraction well (VEW-92-3) manual flow control 
baU valve, PVC 

96-C-l 

WV-27A-1 Vapor extraction well (VEW-27A-1) manual flow control 
baU valve, PVC 

96-C-l 

WV-96-1 Vapor extraction well (VEW-96-1) manual flow control 
ball valve, PVC 

96-C-2 

WV-96-2 V ^ r extraction well (VEW-96-2) manual flow control 
baU valve, PVC 

96-G-2 
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VALVE 
roENTHTCATION 

DESCRIPTION REFERENCE 1 
DRAWING 

WV-96-3 Vapor extraction well CVEW-96-3) manual flow control 
ball valve, PVC 

96-C-2 
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TABLE i-8 
ELECTRICAL CONTROL SYSTEM FUNCTION 

roENTTFICATION DESCRIPTION FUNCTION COMMENTS 

FE/FT-07 Flow 
element/transmitter 

Monitors flow fiom 
wells 

For solvent mass 
removal calculations 

AE/AAH-08 Analytical 
element/alarm high 

Monitors solvent 
concentration from 
wells 

Alarm for 
concentration above 
set-point (1000 ppmV) 

LSL/LSH/LSHH/LAH 
H/HS/MS-03 

Level switch 
low/switch high/switch 
high-high/alarm high-
high 

Sepaxatot tank low and 
high level switches; 
controls pump to tank, 
high-high leyel alarm 

Shuts down system at 
high-high level 
(^prox 200 gal. 
removal level) 

LSHH/LAHH-05 Level switch high-
high/alarm high-high 

Condensate tank high 
level switch and alarm 

Shuts down system on 
high-high level 

FE/FSL/FI/FALL-01 Flow element/switch 
low/indicator/alarm 
low-low 

Monitors flow into 
carbon 

Low flow shuts system 
down. On an 
adjustable timer for 
start-up (150 scfin) 

AE/AAH-11 Analytical 
element/alarm high 

Monitors solvent 
concentration for 
primary carbon 
breakthrough 

Alarm for 
concentration above 
set-point (10 ppmV) 

TE/TT/TI-n Temperature 
element/transmitter/indi 
cator 

Monitors temperature 
from carbon bed 
exhaust 

Carbon efficiency 

ISH/IAH-19 (HS/MS-
19) 

Current switch 
high/alarm high (Motor 
sv t̂ch) 

Motor overload 
protection 

High current shuts 
down system 

TSHH/TI/TAHH-21 Temperature sv t̂ch 
high-
high/indicator/ alarm 
high-high 

Monitors for high 
temperature from 
blower 

High temperature shuts 
down system (350 F) 
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1.0 SVE SYSTEM COMPONENTS 

Soils at some locations within the boundaries of the Phoenix Goodyear Airport (PGA) contain 

chlorinated solvent substances (referred to as solvent). Vapor extraction wells are constructed within 

the contaminated zones and piped to the SVE operable unit. 

The SVE operable imit is designed to remove those solvents from the soils by drawing vapors from 

the soil to the treatment unit imder a vacuum. The SVE system design is based upon the results of 

pilot testmg conducted in 1988. The SVE Operable Unit final design is contained in the SVE Final 

Design Document submitted to the U.S. EPA on November 25, 1992. Appendix A of this manual 

contains the SVE System drawings for Polygons 96/92/27A. 

Solvent laden soil vapors, once extracted from the subsurface, enter the treatment area via a one-way 

check valve (CV-1). Flow is measured downstream of the check valve. An air blending station is 

provided to dilute the solvent laden vapor stream. The air blending station contains a fllter, to 

protect the treatment system ftom wind borne debris and a silencer to reduce noise levels from air 

entering the system piping. Solvent concentrations are measured at this point. Flow is also 

measured downstream of the air blending station. 

Condensible liquids, mostly water, are removed from the solvent laden v ^ r stream by a 

vapor/liquid separator. Provisions are made for removing collected liquids from the vapor/liquid 

separator automatically using level controls and a pump. A condensed liquid storage tank is provided 

to hold the condensed liquids for proper disposal. 

Dry solvent laden vapors are passed through a particulate fllter and then into two activated carbon 

vessels in series, where the solvents are removed. The series arrangement of the carbon vessels 

reduces the chance that solvent v<̂ ors are not released to the atmosphere in the event that the 

adsorption capacity of the flrst, or primary, carbon bed is exceeded. A continuous v ^ r monitor 

is provided to monitor fpr breakthrough of the flrst bed. 

The vacuum extraction blower downstream of the carbon vessels provides the suction necessary to 

remove the solvent v^ors from the soil. The extraction blower is connected to the system with 
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expansion joints to protect the rest of the system from vibration and thermal expansion. Clean soil 

vapors are exhausted from the extraction blower via a muffled stack. 

The SVE operable unit is provided with automated instrumentation and controls. System 

performance can be monitored remotely by telemetry. If necessary, the system can be shut down 

from the remote monitoring station computer. However, the system must be started locally at the 

treatment area. P&ID Drawings 96-E-2 and 96-E-3 show the treatment system operation and key 

components. The remainder of this O&M manual identifles the key system components and 

describes how they should be operated and maintained. 

1.1 EXTRACTION AND MONITORING WELLS 

Each of the three polygons (96, 92 and 27A) contain one or more extraction/monitoring well pair. 

The number of extraaion/monitoring well pairs allocated to each polygon is dependent upon the 

polygon area and design treatment radius or sub-area. In accordance with the site Record of 

Decision (ROD), a polygon sub-area is deflned as the area of soil vapor extraction influence 

attributable to one SVE well. Operation of the SVE system in Polygon 79 revealed that a sub-area 

design radius in excess of ISO feet can be used. 

In order to achieve SVE system coverage at the three polygons, seven extraction wells are required. 

The SVE system additionally includes nine monitoring wells, three existing wells installed during 

polygon Phase II investigations and six new wells. Extraction and monitoring well distribution is 

listed in Table 1-1 by polygon. The well boring and construction logs are included in ^pendix C. 

Soil texture conditions present in the site vadose zone are variable and consist of two subsurface 

strata. To accommodate the different soil types in the vadose zone, a dual-well/single borehole 

design was utilized for Polygon 79. However, field operation of Polygon 79 extraaion wells and 

the SVE operable unit demonstrated that a fiilly-penetrating well would effectively draw vj^rs from 

both zones and be easier to operate and adjust while accomplishing the same remediation goals. 

Therefore, single completion wells screened through both strata are used for Polygons 96/92/27A. 
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TABLE 1-1 
POLYGONS 96/92/27A EXTRACnON AND MONITORING WELLS 

'Polygon No. of WeU 
Pairs 

WeU Designation 'Polygon No. of WeU 
Pairs 

Extraction WeU Status Monitoring WeU Status 

Polygon 96 3 VEW96-1 new VP96-1A new 

— — VP96-1B new 

VEW96-2 new VP96-2 new 

VEW96-3 new VP96-3 existing 

Polygon 92 3 VEW92-1 new VP92-1 existing 

VEW92-2 new VP92-2 new 

VEW92-3 new VP92-3 new 

Polygon 27 A 1 VEW27A-1 new VP27A-1 existing 

VP27A-2 new 

Each extraction well is brought to just below the ground surface in a covered trafflc box and 

connected to the SVE Treatment unit via a main header pipe. Each well contains a manual ball-type 

isolation valve and one soil vapor sample port for sample collection. The interconnected piping 

system is composed of PVC pipe and ranges from 3 inches to 6 inches in diameter. It transports the 

extracted solvent vapors from the well heads to the vapor treatment system. Well locations and 

piping configurations are depicted on the system design drawings in Appendix A. At the treatment 

system, a check valve (CV-1) is provided to preclude flow firom the SVE treatment unit into the 

wells and a block valve (BV-1) is provided to manually isolate the wells from the treatment unit. 

1.2 VAPOR INLET SYSTEM 

The vapor inlet system consists of an air blending station and a vapor/liquid separator. See Table 

i-5 for a listing of the SVE system valves. A block valve (BV-1) and check valve (CV-1) are 

provided on the vapor inlet skid to isolate the treatment system flom the extraction wells and to 

prevent backflow from the treatment system into the extraction wells, respertively. The entire vapor 

inlet system is mounted on a 8 foot by 12 foot structural steel skid equipped with a non-skid deck 

and lifting lugs. 
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1.2.1 Air Blending Station. Solvent laden air passing the block valve (BV-1) and check valve (CV-

1) enters the vapor inlet portion ofthe treatment system. An air blending station, to provide ambient 

air to the system, is located just prior to the vapor/liquid separator. The station is con^sed of an 

6 inch tee, a butterfly valve (BFV-1) whidi opens to the atmosphere, and a Solberg F Series 

fllter/silencer. The Solberg F Series fllter/silencer is provided to protert the SVE system from wind 

borne debris and reduce noise from the air stream entering the piping. The butterfly valve (BFV-1) 

should remain closed when the system is not in operation or v/hen the entire treatment stream is from 

the extrartion wells. 

1.2.2 Vapor/Liquid Separation. Vapor/liquid separation occurs in a centrifugal force pressure 

drop v!^r/liquid separator unit with intemal baffling and a discharge coalescing fllter. The 

vapor/liquid separator contains a 150 gallon water reservoir for water storage. An automatically 

actuated pump (P-l) is used to evacuate the vapor/liquid separator reservoir into a cross-linked high 

density polypropylene 240 gallon condensed liquid storage tank. The materials of tank construction 

are compatible with expected contaminants which might be present in the condensed liquid. 

Liquid level controls are contained in the separator unit which control pump P-l that evacuates the 

water reservoir, as well as a high level shut down switch. The separator is made of carbon steel 

construrtion that contains a rust-inhibiting coating and is manufactured by Global Technologies, Inc. 

The water pump (P-l) is Model 5 self-priming aluminum centrifugal pump manufactured by M P 

Flomax and driven by a 0.5 hp, 1000 rpm Marathon Electric standard induction explosion proof 

motor. The pump is rated for 20 gpm at 20 feet of water head. 

The liquid level in the vjqpor/liquid separator and the condensed liquid 240 gallon storage tank 

actuates Magnetrol switches. Each switch is pivot mounted, with a float on one end and a magnet 

on the other. When the liquid level either rises or falls past the switoh location, the magnet moves. 

An electric switch adjacent to the magnet is actuated by the movement of the magnet. The 

Magnetrol switches actuated in this manner are vapor/water separator switches LSL-03, LSH-03 and 

LSHH-03 and condensed liquid storage tank switch LSHH-05. A high high level switch contained 

in the condensed liquid storage tank is also used as a shut down switch. The water level in the 

vapor/liquid separator shall be maintained above LSL-03 at all times to ensure pump prime. 
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Flow element and transmitter, FE-07/FT-07 are located upstream of the air blending station. 

1.3 VAPOR TREATMENT SYSTEM 

The v£^r treatment system consists of carbon canisters, connecting pipe spool pieces, reinforced 

flexible tubing and vacuum relief vents. The carbon canisters are designed to be placed on a Arm 

surface, such as asphalt, compacted earth, or pavement, and connected in series using flexible 

connecting tubing. 

1.3.1 Carbon Canisters. The carbon canisters are manufactured by Fabricated Metals, Inc. and 

consist of two granular activated carbon (GAC) filled adsorber vessels in series (GAC-1, primary 

and GAC-2, secondary), and associated piping, durt work and valves. The adsorber vessels are 

cylindrical with dished ends and stand vertical. Each is nominally 4 feet outside diameter and 7.5 

feet high. The forklift channeled skids on the bottom and coimection fittings at the top make the 

overall height of each carbon vessel 8 feet 9.25 inches. The carbon adsorber vessels are of carbon 

steel construction. Each tank contains nominally 2,000 pounds of activated carbon supported by 18 

gage stainless steel screens. The interior of the adsorber tanks are coated with an acid-resistant 

epoxy coating. The vessels are rated to 16 inch Hg vacuum. A third, 2,000-poimd standby carbon 

canister, GAC-3, is provided on-site for backup. Each GAC vessel contains a vapor sample 

t^/valve at the inlet for emission/treadnent monitoring. These sample locations carry the 

nomenclature SV-41 and SV-42. See Drawing 96-E-2 in Appendix A. 

1.4 VACUUM EXTRACTION MODULE 

The vacuum extraction module consists of an in-line particulate filter, vacuum extrartion blower and 

50 hp electric motor, expansion joints (upstream and downstream of blower), discharge silencer, 

sump, exhaust stack, and roof-mounted heat exhaust fan. A blower control panel is mounted on the 

blower enclosure on a box tube frame. Expansiori joints are provided to isolate motor vibration and 

thermal expansion from other portions of the SVE operable unit. The extrartion blower sound 

attenuated enclosure and discharge silencer are designed to reduce noise levels as required. The 

discharge stack is provided with a hinged exhaust flapper and sump to prevent water, from 

precipitation, from flowing back into the blower. 
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Flow is measured upstream of the in-line fllter (FE-14/FI-14). Differential pressure is indicated 

across the in-line fllter (DPI-22) and ten^rature and pressure are measured both upstream and 

downstream of the extrartion blower. 

1.4.1 Extraction Blower. The extraction blower is an M-D Pneimiatics Model 5514,2-lobe rotary 

positive type extraction blower. The blower is driven by a 50 Hp, TEFC motor via a V-belt drive. 

The blower is rated for 500 scfm at 15 in. Hg vacuum and 2 psi pressure. Protertive devices built 

into the motor are designed to shut the system down in the event of high motor winding current. 

The blower contains a v£^or recirculation line and flow adjustment valve (R-l) for minor system 

flow adjustment. 

1.5 ELECTRICAL CONTROL SYSTEM AND POWER DISTRIBUTION MODULE 

1.5.1 Electrical Control System. The electrical control system consists of skid mounted (shares 

skid with the power distribution module) remote terminal unit in a NEMA 7 rated enclosure. The 

electrical control system contains the HNu Model 201 photoionization detector continuous gas 

monitor, a Control Microsystems TeleSAFE 6000 control and data acquisition unit and various 

supporting electronic components. A remote IBM PC compatible MS Dos based computer system 

with a 2400 baud modem for connertion via standard telephone line is used to remotely monitor and 

shut down the SVE Operable Unit. In addition to the remote monitoring TeleSAFE device, a RACO 

Chatterbox, Model CB-4 autodialer is provided to automatically notify of system alarm conditions. 

1.5.2 Power Distribution Module. The power distribution module ties into the existmg site 

electrical substation and distributes power to the various electrical usage components of the SVE 

Operable Unit. These include the extraction blower, the electrical control and telemetiy panel "A", 

the separator drain pump and the electrical control and telemetry panel "B". 

The power distiribution module is contained within a skid mounted cabinet (skid shared with the 

electrical control system). Power from the site substation at 480 volts is routed through a 200 

ampere circuit breaker into a power block. 480 volt, 3 phase power from the power block is sent 

to a 150 ampere circuit breaker and then to a size 3 motor starter for the extrartion blower motor. 

A 15 ampere circuit breaker, connected to two legs ofthe power leaving the power block, is brought 
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to a transformer, where electncal services is provided for a lighting panel and the separator pvanp 

motor controller. The lighting panel provides power for telemetry and controls, as well as auxiliary 

power for other desired services including utility outlets and lighting. 
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2.0 PROCESS DESCRIPTION/CONTROL 

2.1 PROCESS DESCRIPTION 

During normal operation of the SVE Operable Unit, solvent vapor, consisting of primarily 

chlorinated solvents, will be drawn from the soil within a given subsurface area by isolating the 

extraction wells located in the given area. 

The solvent concentration of the SLA (Solvent Laden Air) is reduced, if necessary, to below 25 

percent of the Lower Explosive Limit (LEL) by mixing ambient au* in the air blending station. It 

is anticipated that the solvent laden air from the wells will be less than 4,000 ppmV (̂ p̂roximately 

25 percent of the LEL) under all operational conditions. Currentiy, no LEL monitoring is provided 

due to the low (under 2,000 ppmV) solvent concentrations encountered. 

The air blending station also serves to provide ambient air to the system for start-up and mamtenance 

activities. During this mode of operation, flow from the extraction wells can be prevented with the 

block valve (BV-1), thereby allowing various system components to be operated without violating 

regulatory requirements, air discharge limits or other conditions of operation. Solvent concentrations 

are monitored downstream of the air blending station. Flow is monitored both upsfream and 

downsfream of the air blending station to determine total air blending ratios. 

As the air/solvent mixture is drawn from the extrartion wells, it will pass through the v£^or/liquid 

separator on the inlet side of the blower system. Here, any liquid which has condensed out of the 

SLA will be separated from the SLA. The vapor/liquid separator operates under the extraction 

system vacuum. Thus, solvents dissolved in the water would, due to their relatively high vapor 

pressure, be removed from the water. 

The vjpor/liquid separator is equipped with a 150 gallon water chamber. The water chamber in the 

vapor/liquid separator is equipped with mechanical level switches that confrol the water pump (P^l). 

When the condensed liquid in the chamber reaches a preset level, the water pump (P-l) is energized. 

Approximately 90 gallons can accumulate between the low and high level switches. 
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The water is pumped to a 240 gallon condensed liquid storage tank. The condensed liquid holding 

tank, located adjacent to the v^r/liquid separator, contains a high level system shutdown switch 

to prevent over-fllling and/or spillage. The condensed liquid storage tank should be en̂ tied after 

two pumping cycles; it does not have the capacity to contain the entire contents of a third 

v£^r/liquid separator diamber volume and would cause the SVE system to automatically shut down 

if a third vapor/liquid separator volume were attempted to be pumped to the condensed liquid storage 

tank. 

The air/solvent mixture will then pass through the Granular Artivated Carbon (GAC) tanks. Inside 

the GAC tanks. Volatile Organic Compounds (VOC) including TCE, 1,1,1-TCA, 1,1-DCE, and PCE 

are adsorbed in a bed of high grade activated carbon. The carbon bed will continue to adsorb VOCs 

until it reaches its saturation at which time it must be regenerated or replaced. 

The length of time that a GAC tank remains in service will be determined by GAC breakthrough 

instrumentation. Initially, carbon changeouts might occur relatively frequently. As the remediation 

progresses, however, GAC units can be expected to provide longer service. 

Upon relocation of the SVE Operable Unit to a new polygon to be remediated, M&E will utilize a 

fleld gas chromatograph (GC) to characterize the solvent materials m the contaminated soils. The 

results ofthe soil vapor characterization will be used to estimate the carbon adsorption efflciency for 

the polygon-specific conditions. The results will then be used to calibrate the photoionization 

detector and to prepare a monitoring program specific to the conditions of the polygon under 

remediation. 

When carbon VOC breakthrough of the primary carbon bed begins, the Carbon Adsorption System 

Vĉ or Analyzer will automatically detert the breakthrough and send the signal to the telemetry unit. 

The system has been designed with a two-tank series adsorption configuration to prevent releases to 

the atmosphere from solvent breakthrough. A photoionization detector which samples the "clean" 

air on the discharge header of the primary CAS will continuously monitor the "clean" air sfream. 

If a solvent concentration above a pre-set level is detected, M&E can shut the system down via the 

telemetry unit or the site system shut-down switch. Following the breakthrough, M&E will schedule 

a carbon changeout. 
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Once the solvent vapors pass through the CAS, they are drawn to the blower system and exhausted 

out the blower discharge stack. Prior to stack discharge, the blower exhaust is routed through a 

discharge silencer to silence the blower exhaust. 

2.2 INSTRUMENTATION/CONTROLS 

All of the components of the SVE Operable Unit are designed to operate as an integrated package 

and, therefore, only one main control panel is used. Additional instrumentation and a telemetry unit 

have also been provided which tie the components together into an integrated system. This section 

describes the instrumentation and confrol of each component as well as the system as a whole. 

2.2.1 Extraction Wells. Section 6 of this O&M Manual provides details of the extrartion well 

operation and operational guidelines for sub-area and polygon remediation. 

2.2.2 Vapor Iniet System. 

Liquid Level. The vapor/liquid separator is equipped with mechanical level switches for 

controlling the water pump (P-l) and for sensing high liquid level in the separator. 

If a high liquid level (LSH-03) in the separator is sensed, the water pump will be started and 

run until the low liquid level (LSL-03) is reached. If a high-high level (LSHH-03) is sensed, 

an alarm signal (LAHH-03) will be sent to the main control panel to shut the system down. 

When the water level in the vapor/liquid separator tank reaches the high/high level either the 

condensate pump has failed or the condensate liquid storage tank is full (LSHH-05), the 

system will be shut down and alarmed. Check both tank levels (LG-03 and LG-06) before 

restarting the system. 

Liquid level within the separator is locally indicated (LG-03). The liquid level must remain 

above the low level indicator on the sight glass. Monitor liquid level on a daily to weekly 

basis as needed. 
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Vacuum. Vapor/liquid separation inlet vacuum (PI-02) is indicated locally. 

Pressure Drop. Pressure drop across the carbon in-line particulate filter is indicated locally 

(DPI-23). 

Flow. Flow of the SLA into the operable treatment unit is measured by fiowmeter FE-07 

and transmitted as a 4 to 20 mADC signal for monitoring via the electrical contirol system. 

The air exhaust line ofthe vapor/liquid separator contains an in-line particulate filter followed 

by a low air flow switch (FSL-01). In the event of system piping or fllter blockage, low air 

flow (less than 150 scfm) will result, which will automatically shut down the system (FSC-

01). See Drawing 96-E-2. 

When the blower is first started, the low air flow switch is inhibited from locking out the 

blower until timer TDR times out, normally set for 20 seconds. After the 20 seconds if there 

is low air flow, the system will be shut down and will require manual restart. 

Vapor Solvent Concentration. The solvent concenfration of the untireated and undiluted 

extracted vapor upstream of the air blending station is monitored via a remote mounted 

photoionization detector (AE/AAH-08). The programmable controller will indicate a high 

level alarm at 1000 ppmV total solvents, calibrated for 460 ppmV TCE. 

2.2.3 Vapor Treatinent System. A programmable logic controller is used to monitor funrtions of 

the vapor treatment system. All valves, dampers, etc. of the vapor treatment system are manually 

operated. See Table i-5. Annual SVE Valve Inspertion List. 

Temperature. Carbon canister inlet vapor ten^rature (TI-15) is indicated locally. 

Pressure Drop. Pressure drop across the carbon in-line particulate fllter is indicated locally 

(DPI-23). 

p:\e\pj«\poly27\o4«n\o4m.001 2 - 4 



Vacuum. Vacuum in the line entering the primary carbon (PI-09) and leaving the secondary 

carbon (PI-13) is indicated locally. PI-09 is located downstream of the carbon in-line 

particulate fllter. PI-13 is located upstream of the blower in-line particulate fllter. 

Vacuum Relief. High carbon bed vacuum will result in opening of relief valves PSV-10 and 

PSV-12 on the primary and secondary carbon beds, respertively. 

Vapor Solvent Concentration. The solvent concentration of the freated vapor between the 

primary and secondary carbons is monitored via a remote mounted photoionization detector 

(AE/AAH-11). The programmable controller will indicate a high level alarm at 10 ppmV. 

In the event of a high solvent concentration alarm, the programmable controller will notify 

M&E and Phoenix area response personnel by telephone for system response. To verify the 

photoionization detector response, sample parts SV-41, SV-42 and SV-43 have been 

provided. See Drawing 96-E-2 in Appendix A. 

2.2.4 Vapor Extraction Module. The vapor extraction blower module is designed for continuous 

operation. Gauges on the extraction blower motor indicate motor lubricatmg oil pressure and 

lubricating oil temperature. The extraction blower can be shut down locally, automatically in 

response to an alarm condition, or remotely; however, it must be restarted from the on-site elecfrical 

control system. 

Motor Winding Current. Motor winding current is monitored by the elecfrical control 

system (ISH/IAH-19). High motor winding current will result in an alarm and system 

shutdown to protert the extrartion blower motor. 

Vacuum/Pressure. Vacuum of the v ^ r stream entering the extraction blower (PI-16) and 

pressure of the exhaust stream from the extraction blower (PI-20) are indicated locally. 

Pressure Drop. Pressure drop across the extraction blower in-line particulate fllter is 

indicated locally (DPI-22). 
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Temperature. Extraction blower inlet temperature (secondary carbon exhaust ten^rature) 

is indicated locally and monitored by the elecfrical control system (TI/TE/TT-17). Extrartion 

blower exhaust temperature (TI/TSHH-21) is also indicated locally and monitored by the 

electrical contirol system. High extraction blower exhaust tenq[)erature, above 325F, will 

result in automatic system shutdown. 

2.2.5 Electrical Control System and Power Distribution Module. 

Electrical Control System. The elecfrical control system, consisting of the progranmiable 

controller, the telemetry system, the remote computer system and the photoionization 

detectors receive elecfrical signals from system components. Table 2.2.5-1 summarizes the 

function of the electrical control system. 

If the electrical control system receives an alarm signal from any component of the vapor 

exfraction system, it will send a shutdown signal to the blower system and the carbon 

adsorption system. A pilot light on the main control panel will indicate the source of the 

alarm signal (blower system, carbon adsorption system, vapor/liquid separator, or 

photoionization detertor). 

Photoionization Detector. A photoionization detector (PID) has been provided to 

continuously monitor solvent concentrations in the "clean" air stream between the carbon 

adsorption system primary and secondary beds. The PID stores data in a remote terminal 

unit which downloads to a computer to provide a record of hydrocarbon concentration. 

If the hydrocarbon concentration exceeds a preset high level, the PID will send an alarm 

signal to the system confrol panel. This signal will cause the system to notify the local 

technician via telephone and M&E via telemetry to service the unit. At this point, the system 

operator has the option of immediately responding to the unit or shutting the system down 

via telemetry and then responding to the unit. 

System shutdown/start-up interlocks include: 
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1. Low air flow in system from wells (FALL-01) 

2. High-high level in vapor/liquid separator (LAHH-03) 

3. High-high level in condensed liquid storage tank (LAHH-05) 

4. Blower current overload (IAH-19) 

5. Blower exhaust high-high ten^rature (TAHH-21) 

6. Telemetry lock-out 

Power Distribution Module. The power disfribution module supplies elecfrical energy to 

the system components. Dirert interartions occur between the fleld components of the SVE 

Operable Unit and the electrical control system. The elecfrical control system can shut down 

the SVE Operable Unit by stopping the extrartion blower. Table 2.2.5-1 identifies conditions 

which would result in system shut dowa via this mechanism. Note that if the system is shut 

down, either automatically or manually, check valve CV-1 will automatically close, 

preventing solvent laden air from entering the system. 
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Table 2.2.5-1 
ELECTRICAL CONTROL SYSTEM FUNCTION 

IDENTIFICATION DESCRIPTION FUNCnON COMMENTS 

FE/FT-07 Flow elemmt/transmitter Monitors flow from 
wells 

For solvoit mass 
removal calculations 

AE/AAH-08 Analytical elemoit/alarm 
high 

Monitors solvent 
concentration from wells 
after dilution 

Alarm for concmtiation 
above set-point (1000 
ppmV) 

LSL/LSH/LSHH/LAHH Level switch low/switch 
high/switch high-
high/alarm high-high 

S^Miator tank low and 
high level switches; 
controls punq> to tank, 
high-high level alarm 

Shuts down system at 
high-high level (Approx 
200 gal. removal level) 

LSHH/LAHH-05 Level switch high-
high/alarm high-high 

Condoisate tank high 
level switch and alarm 

Shuts down system on 
high-high level 

FE/FSL/FI/FALL-01 Flow element/switch 
low/indicator/alarm low-
low 

Monitors flow into 
caibon 

Low flow shuts system 
down. On an adjustable 
timer for stait-î ) (150 
scfin) 

AE/AAH-11 Analytical element/alarm 
high 

M<mitor8 solvent 
concoitration for 
primaiy carbon 
breakthrough 

Alarm for concoitration 
above set-point (10 
ppmV) 

TE/TT/n-17 Tenq>erature 
element/transmitter/indic 
ator 

Monitors temperature 
from carbon bed exhaust 

ISH/IAH-19 (HS/MS-
19) 

Curroit switch 
high/alarm high (Motor 
switch) 

Motor overload 
protection 

High current shuts 
down system 

TSHH/n/TAHH-21 Temperature switch 
high-
high/indicator/alarm 
high-high 

Monitors for high 
tempeiature from blower 

High temperature shuts 
down system (350 F) 

HS-03 Hand-Off-Automatic 
selector switch 

Operates P-l in HAND 
or allows automatic 
operation 

In OFF, P-l will not 
operator 

MS-03 Motor switch Indicates pump P-l 
motor is operating 

huap on panel and 
monitoring system 
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3.0 START-UP PROCEDURES 

The SVE Operable Unit must be started in the field from the electrical control system control panel. 

Two modes of start-up, initial system start-up and restart, can occur. Initial system start-up involves 

getting the SVE Operable Unit up and running, then gradually introducing solvent laden air to the 

system. Restart would occur when the system is shut down during operation (e.g. carbon changeout) 

and is subsequentiy made ready to go back into operation. 

3.1 PRIOR TO EXTRACTION BLOWER OPERATION 

3.1.1 Extraction Wells. Isolate the extrartion wells by closing the wellhead ball valves at the 

wells. Close the block valve (BV-1) on the 6-inch main header. Check all piping connertions and 

close all sample taps. Check all fraffic covers. 

3.1.2 Vapor Inlet System. Check all liquid and vapor piping coimections. Make sure all sample 

taps are closed. Check all gauges and instruments for zero or proper settings with system not 

operating. For Polygon 96 operation, fully open HBV-92N to allow vapor to fiow from the Polygon 

96 header network. For Polygon 92 operation, fiilly open HBV-92N and HBV-92W. For Polygon 

27A operation, fiilly open HBV-92N. 

Filter/Silencer. Check the dilution air filter/silencer for proper installation and also for dirt 

and debris. Corrert as necessary. Open fiilly air blending valve (BFV-1), at freatment unit. 

Vapor/liquid Separator and Condensed Liquid Storage Tank. Prior to gas operation, 

follow the start-up procedure as described below: 

1. Close the isolation valve (BV-2) on the inlet to the separator pump (P-l) and 

remove the 16 inch diameter inspertion manhole from the vapor/liquid 

separator. 

2. Wash down the sides of the vessel with water until the liquid level approaches 

the vapor inlet. 
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3. Ensure that the simplex basket strainer has a clean screen and basket. 

Inspert, and, if necessary, replace, the in-line filter cartridge. 

4. Ensure that the dual basket filter/sfrainer has a clean basket and filter 

cartridge. Inspert, and, if necessary, replace the filter cartridge. 

5. Open isolation valves (BV-2, inlet and BV-3, discharge) on both pump (P-l) 

inlet and discharge and close isolation valve (BV-4) on the liquid storage tank 

drain. 

6. Set the separator drain pump selector switch on "hand" at the electrical 

control system and run the pun^ for 5 minute intervals. Isolate the pump 

between intervals using the isolation valves (BV-2 and BV-3) and clean the 

basket sfrainer and screen. Continue with this step until the basket strainer 

is free of large particles, indicating that the vapor/water separator is clean. 

7. Open the inspertion manhole on the liquid storage tank and wash down the 

sides. Drain the tank to an acceptable discharge point (vacuum truck). 

8. Set the selector switch on the electrical control system to the "ofP position 

and open all isolation valves (BV-2 and BV-3). 

Before filling the vapor/liquid separator, the electrical panel must be ready and the water 

Imes must be filled with water and the pump, P-l, must be tested for proper rotation and 

operation. 

Carbon In-line Particulate Filter. Check to see that the carbon in-line particulate filter has 

a clean filter element and that the inspection opening is sealed tight against the filter housing. 

Check that filter differential pressure indicator isolation valves are "OPEN". 
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3.1.3 Vapor Treatment System. Check all piping and spirolite tubing connections. Make sure 

all sample taps are closed. Check all gauges and instruments for zero or proper settings widi system 

not operating. 

Carbon Canisters. Check that both carbon canisters are placed solidly on the ground 

surface and do not wobble or rock. Confirm that activated carbon has been properly installed 

in the canisters and that the canisters are properly closed and sealed. Confirm the tubing 

connections are corrert for proper series operation. Check the analyzer connertion; it should 

be between the primary and secondary carbon. 

Vacuum Relief Valves. Check the vacuum relief valves (PRV-1, for GAC-1 and PRV-2, 

for GAC-2) for clearance from obstrurtions which could block them or objects which could 

be sucked into them. 

3.1.4 Vacuum Extraction Module. Check all piping and expansion joint connections. Make sure 

all sample taps are closed. Check all gauges and instruments for zero or proper settings with system 

not operating. 

Blower In-line Particulate Filter. Check to see that the blower in-line particulate filter has 

a clean filter element and that the inspection opening is sealed tight against the filter housing. 

Check that filter differential pressure indicator isolation valves are "OPEN". 

Extraction Blower. Fill the blower oil reservoir with recommended non-detergent oil, as 

described on Page 5 of the M-D Pneumatics blower manual. Check oil level in sight glass. 

Check for proper unrestricted blower rotation by rotating the shaft by hand several times to 

ensure no rough spots, unevenness or hang-ups. Place the blower selection switch on the 

electrical control system to "HAND" and ensure that the blower and motor rotational 

dirertions are as that indicated above the shafts on the housing. Alter the motor leads if 

rotation is in the wrong dirertion. Reset the blower selector switch to "OFF". 

Discharge Silencer, Sump and Stack. Check that the discharge silencer, sump and stack 

are all firmly mounted and supported. Check to see that the sump is empty and close sump 
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drain, BV-5. Check that stack flapper rain cover moves freely and falls to the closed 

position when the system is not being operated. 

3.1.5 Electrical Control System and Power Distribution Module. Make sure all connections from 

the SVE Operating Unit equipment to the electrical control system and power distribution module 

are in place and secure. Check that power is available and that all fuses and circuit breakers are 

operational. Elecfrical checks must be conducted prior to running system. 

SAFETY WARNING: MAKE SURE THERE ARE NO EXPOSED 

WIRES OR ELECTRICAL CONNECTIONS. ALL COVERS, 

GUARDS, AND HATCHES NOT NORMALLY ACCESSIBLE 

DURING OPERATION SHOULD NOW BE PROPERLY 

CLOSED! 

3.2 INITIAL START-UP 

3.2.1 Extraction WeUs. Open the well ball valves from one well (Reference Section 6 for detailed 

well operation during start-up and operation). Check to see that the main block valve (BV-1) is 

closed and dilution air valve (BFV-1) is open. Once system is running, open main block valve (BV-

1) and gradually close the dilution air valve (BFV-1) until the desired well air flow is reached. After 

system is operating on extrartion well vapors, wells may be closed (off-line) or opened (on-line) as 

desired. Sample taps should remain closed, but may be opened for sanpling as needed. 

3.2.2 Vapor Inlet System. Initially, the block valve (BV-1) from the extrartion wells should be 

closed. The butterfly valve (BFV-1) of the air blending station should be wide open. Check all 

liquid and v^or piping connections. Make sure all sample taps are closed, except when sampling. 

Check all gauges and instiuments for proper reading and calibration. 

Air Blending Station. Upon start-up, the air blending valve (BFV-1) should be opened 

fiilly. As the extrartion wells are brought on-line, the air blending valve (BFV-1) may be 

closed or partially closed, as desired to achieve the required well vapor flow and dilution. 
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Vapor/Liquid Separator and Condensed Liquid Storage Tank. Open isolation valves 

(BV-2 and BV-3) on both pump (P-l) inlet and discharge and close isolation valve (BV-4) 

on the liquid storage tank drain. Check, via LG-03, that the water level in the separator 

storage tank is above die low level switch, LSL-03. Set the separator pump switch to the 

"AUTO" position on the electrical control system. 

3.2.3 Vapor Treatment System. No adjustments are needed following 3.1.3. 

3.2.4 Vacuum Extraction Module. 

Extraction Blower. Set the extrartion blower selector switch to "AUTO" and press the 

blower "RESTART" switch to start the system. Operate blower recirculation valve, R-l , as 

necessary to achieve the desired flow and blower exit temperature conditions. 

3.2.5 Electrical Control System and Power Distribution Module. Check all instruments for 

operation on ambient air. In general, all instruments have been factory calibrated. Check all 

calibrations per Section 1, pages 2 through 4 of Appendix B, the AFS O&M Manual. This sertion 

highlights some ofthe more commonly needed calibration niethods. 

Flow FI-01, FI-14 and FI-25 (based on Temperature and Pressure). Using the gauge 

values of pressure and temperature from PI-16, TI-17 and PI-20, and Figure 3.2.5-1, 

Vacuum Slip Curve (also shown in ̂ pendix B, AFS O&M Manual, Sertion 4) for the actual 

flow at 3097 RPM, one can calculate the actual flow that should be read from both FI-01, 

FI-14 and FI-25 using the following equation: 

SCFM = ACFM X (520/(TI-17-l-460))x(PI-16/29.92) 

Refer to ̂ pendix B, AFS O&M Manual tabbed dividers: Section 2, No. 11 and Sertion 4, 

No. 2 to recalibrate FI-01 and FI-14. 

Flow Switch Low (FSL-07). FSL-07 is precalibrated to shut the system down at 150 

SCFM. If only ambient air is used (well header is closed) throttiing the air blending station 
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butterfly valve (BFV-1) to 150 SCFM should result in system shutdown. A preferred 

procedure is to reduce incoming flow by opening the recirculation valve (R-l), reducing flow 

to the desired system shutdown flow rate of 150 SCFM at FSL-07 without placing a strain 

on the exdrartion blower. FSL-07 can be recalibrated following the Dwyer procedure of 

Appendix B, AFS O&M Manual tabbed dividers: Section 2, No. 10. 

Temperature Transmitter (TT-17). A personal computer plugged into the serial port of die 

TeleSAFE 6000 can be used to check the calibration of TT-17 against die gauge value of TI-

17. TI-17 (and all temperature indicators) can be calibrated against a pre calibrated fleld 

thermometer or thermocouple inserted into a sample t^. TT-17 and TI-17 both can be 

recalibrated following the procedure of Appendix B, AFS O&M Manual tabbed dividers: 

Sertion 4, No. 5. 

Temperature Switch High-High (TSHH-21). Opening the recurculation line valve (R-l) 

should increase the blower discharge temperature above the TSHH-21 system shutdown 

threshold of 325 F. If the gauge reading TI-21, does not correspond to system shutdown at 

325 F, both the gauge TI-21 and the switch TSHH-21, should be recalibrated following the 

procedure of Appendix B, AFS O&M Manual tabbed dividers: Sertion 4, No. 11. 

If system shutdown does not occur when the recirculation valve (R-l) is opened because the 

temperature does not reach 325 F, or if system shutdown results from low flow at FSL-01, 

contart M&E. 

Hydrocarbon Analyzer HNu. The HNu Photoionization Detector (PID) should be calibrated 

following the procedure of Appendix B, AFS O&M Manual tabbed dividers: Section 5, 

Tabbed Divider No. 12, page 6-1 of the HNu Manual. Check the instrument particulate fllter 

and lamp window and clean if necessary. 

The PID should be calibrated weekly using a calibration gas which results in instrument 

deflection of 50 to 75 percent of the scale. Because over 97 percent of the target compounds 

for die worst soil sample (ID# 9206123B) is tirichloroethylene (TCE) a pure TCE standard 
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of 460 ppmV shall be used. The instrument alarm range is 1000 ppmV (AE-08) down to 10 

ppmV (AE-11). 

A standard of 460 ppmV TCE in zero air should be used, with the span control setting at 8.2 

(HNu Manual, Table 8-14) at a 50 percent deflection on the scale. The 100 percent scale 

will read 1000 ppmV. The selertion of calibration gas should be reviewed as necessary 

throughout the progress of the projert. 

3.3 OPERATION WITH SOLVENT LADEN AIR 

Initial operation of the SVE Operable Unit or following a period of extended down-time or major 

service, the unit should be operated for a minimum of 24 hours while checkmg all components for 

proper operation. Monitor all gauges upon full load start-up and then after 24 hours. Check for 

proper operation of blower system components including high pressure shutoff, belt tension, fllter 

elements, and lubricating fluids as described m Appendix B, AFS O&M Manual. 

3.3.1 Extraction Wells. Open die wellhead ball valves as necessary at desired extrartion wells. 

With the blower running and the air blending station valve (BFV-1) fiilly open, slowly open the 

block valve (BV-1) to the wellheads. Increase the load on the blower and begin the flow of solvents 

from the wellheads by partially closing the air blending valve (BFV-1). The header block valve (BV-

1) should be fiilly open during system operation; it is not a throttiing valve. If flow conti'ol from 

the wells is desired, such flow confrol will be achieved by adjusting the valves at the individual 

wellheads, as described in Sertion 6. 

Monitor the PID concentiations of the SLA as the air blending valve is slowly closed. MAINTAIN 

THE SOLVENT CONCENTRATION IN THE SLA BELOW 25 percent OF THE LEL (4,000 

ppmV). If the alarm AAL-08 indicates 1,000 ppmV, maintain concentrations below 1,000 ppmV 

by maintaining the air blending station valve (BFV-1) partially open. 
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3.3.2 Vapor Inlet System. 

Air Blending Station. Monitor the inlet vapor concentration (AE-08) and air blending 

station dilution valve (BFV-1) to maintain concentiations below 1000 ppmV. 

Upon initial start-up of the VES, the air blending valve should be throttled so that the solvent 

concentration of the SLA does not exceed 25 percent of the LEL (4,000 ppmV). It is 

anticipated that solvent concentiation will decrease with time for a given set of extiaction 

wells on-line. Therefore, solvent concentiations in the SLA must be monitored on a daily 

basis (or as necessary) and the air blending valve throttied accordingly to maintain a solvent 

concentration in the SLA below 25 percent of the LEL. 

Vapor/Liquid Separator. Periodically observe the liquid level in gauge LG-03 of the 

separator and LG-06 of the condensed liquid storage tank. Plan to empty the 240 gallon 

condensed liquid storage tank when it has received 2 separator volumes of condensed liquid 

(180 gallons). 

Flow FI-07 (based on System Shutdown). Refer to Appendix B, AFS O&M Manual 

Sertion 2, Page 3-1 of die Bristol Babcock manual. Upon calibration of FT-01 to conflrm 

system shutdown at 150 SCFM, by slowly closing the main header valve (BV-1) and the air 

blending valve (BFV-1) until shutdown occurs. Altematively, the flow rate can be reduced 

by opening the blower recirculation valve (R-l). Using R-l to reduce system inlet air flow 

is preferred because sfrain on die extiartion blower is reduced. The main header valve (BV-

1) should not be used as a throttiing valve for normal system operation. The analog value 

of FT-07 can dien be compared witii FT-01 and FT-25 flow readings. 

3.3.3 Vapor Treatment System. 

Carbon In-line Particulate Filter. Check die pressure drop (DPI-23) across die fllter. 

Check die filter condition if it registers 10 inches water or greater. 
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Carbon Canisters. Monitor the primary carbon canister (GAC-1) for breakthrough. 

Estimated time to breakthrough will be based on inlet flow and solvent concentration at the 

inlet. Plan for replacement of carbon as needed. 

When the primary carbon canister discharge sfream indicates 10 ppmV or greater on the 

photoionization detector, AE-U, alarm AAH-U will indicate breakthrough and it is time to 

remove the carbon canister from service and replace the spent carbon Avith fresh carbon. 

One aspert ofthe system operation is monitoring the in-line continuous PID monitor between 

carbon canisters (GAC 1 and GAC 2) to evaluate ^^en breakthrough occurs. The mass 

loading for the various compounds will be determined by using the estimated mass of 

containinants withdrawn from the soil. The current ratios of individual compounds from each 

polygon will be detennined by the initial ratios detennined by a fleld gas chromatograph 

(GC) upon start-up and then mass weighted based on flow from individual wells. The mass 

loading will be used to determine subsequent breakthrough of the secondary carbon. The 

carbon efficiency will also be calculated to aid in determining the carbon changeout 

frequency. 

A total of three carbon canisters (2,000 poimds each) have been provided widi the SVE 

system. The operational process will be to have the primary and secondary on line until 

breakdirough occurs in the primary canister. The flexible hose will be changed to have the 

secondary as the primary and to have the third canister serve as the new secondary. When 

breakthrough occurs in die new primary, the carbon regeneration contiartor will come on-site 

to regenerate the two spent carbon units. The timing for the carbon regeneration will be 

scheduled within 48 hours after detertion of primary discharge concentiations exceeding 10 

ppmV as TCE in the second primary GAC bed. The maximum time for GAC bed 

regeneration is 14 calendar days. This procedure will ensure continuous operation and that 

Maricopa County air discharge regulations are not exceeded. 

For GAC bed rotation, secondary carbon canister (GAC-2) should be moved to the primary 

position by removing the spirolite tubing from the inlet of the spent carbon canister and 

connerting it to GAC-2. The carbon canister (formerly GAC-2) is now designated GAC-1. 
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The standby carbon canister should then be connected in the position of the secondary carbon 

canister (GAC-2). The standby carbon canister should NEVER be placed into service as the 

primary carbon canister. The duration of SVE system shutdown for carbon bed rotation will 

be less than 24 hours. 

Upon changing the carbon canisters, all connections should be checked. Also check that the 

photoionization detector sample line is correctiy positioned between the primary and 

secondary carbon canisters and is free of leaks, kinks or other conditions ̂ i c h might lead 

to malfunction or faulty readings. 

The SVE Operable Unit will be shut down for carbon replacement once two of the three 

GAC beds have been expended. Prior to shutdown, record the readings of all gauges and 

instruments. Upon shutdown, check liquid levels in the separator and condensed liquid 

storage tank. Check the three fllters and inspert all system components. Follow start-up 

procedures to restart the system. 

3.3.4 Vacuum Extraction Module. 

Blower In-line Particulate Filter. Check the pressure drop (DPI-23) across the fllter. 

Check the filter condition if it registers 30 inches water. 

Vacuum Blower. Periodically, at least weekly monitor the vacuum blower for performance. 

Check inlet/outlet temperature and pressure. Note any deviations and, if not explainable 

from system operation, stop the system and check blower fluid levels, belt tightness and odier 

operating characteristics, as discussed in the blower manual. 

3.3.5 Electrical Control System and Power Distribution Module. These systems will be 

operating as necessary or the system will shut down. Monitor daily for alarm lights or indications 

of system problems. The following conditions will result in an alarm to the main control panel, but 

will not shut down the carbon system: 

• High solvent inlet concenttation (AE-08) 
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• High solvent exhaust concenttation (AE 11) 

Additionally, die following conditions Avill be locally indicated: 

Blower inlet pressure (PI-16) 

Blower discharge pressure (PI-20) 

Carbon discharge pressure (PI-13) 

Carbon discharge-blower inlet temperature (TI-17) 

Carbon inlet temperature (TI-15) 

Carbon inlet pressure (PI-09) 

Blower discharge temperature (TI-21) 

Differential pressure of pitot tube (FI-01, FI-14, FI-25) (flow rate) 

Condensate level in inlet vapor/liquid separator (LG-03) (sight glass) 

Differential pressure on particulate fllters (DPI-22, DPI-23) 

Water level in condensate storage tank (LG-05) (sight glass) 

Wapor/liquid separator inlet pressure (PI-02) 

All components of the VES are now operational. Continue to observe the overall operation of the 

system for several days. 
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4.0 OPERATION AND MAINTENANCE 

Normal operation of the VES is continuous and fiilly automatic. However, manual process air 

stteam sampling and manual adjusting of the air blending valve is required. 

4.1 Exti-action Wells 

See Section 6 for Exttaction well operation. 

4.2 Vapor Inlet System 

Some of the components of the vapor inlet system will require regular maintenance. 

Clean-outs along the vapor conveyance piping system will require maintenance, 

including periodic cleaning of condensation and debris. Clean-outs should be inspected 

on a daily to weekly basis. All liquids will be treated through the Subunit A air stripper 

system. 

FE/FT-07 will require maintenance, including periodic calibration and cleaning. M&E 

recommends that the instrument be checked during operation by comparison with FE/FI-01, 

FE/FI-25 and FE/FI-14. Operation of die system without dilution afr should result in 

essentially the same flow reading at each of diese locations, adjusted to standard conditions. 

If differences are noted, the system should be checked for the reason, eg leakages, especially 

via the dilution air valve (BFV-01). If no apparent cause for different readings is noted, the 

one flow instrument most different from the other three should be calibrated. 

Photoionization Detector Sample Line (AE-08 and AE-U) should be inspected for dirt 

buildup and replaced as necessary. The in-line fllter should be visually inspected and cleaned 

or replaced as necessary. Performance of the analyzer should be referenced by whole afr 

samples collected from v£^r sample ports VS-45 and VS-42. Whole afr samples should be 

analyzed using a hand-held vapor analyzer calibrated to the 460 ppmV TCE standard. 
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Level Conti-ol Switches LSL-03, LSH-03, LSHH-03 and LSHH-05 should be inspected 

monthly. Switch mechanisms, terminals and connections should be inspected monthly or if 

switch malftinrtion is noted or suspected. Check for brittie or bare wiring and loose screws. 

Basket Strainer and In-line Filter requfre periodic inspertion and, if necessary cleaning. 

Inspert and clean each whenever the condensed liquid storage tank is emptied. 

Separator Drain Pump (P-l) maintenance will consist of periodic inspertion and lubrication. 

Inspert the pump each time the condensed liquid storage tank is drained and annually. 

Follow the procedures in Appendix B, AFS O&M Manual, Section 2, Tab 7. Inspert the 

pump motor whenever the pump is inspected. 

Vacuum Filters for the afr blending station, the carbon in-line particulate fllter and tfae 

blower in-line particulate fllter should be inspected quarterly or if the pressure drop across 

the differential pressure indicators ^proaches 10 inches water gauge. 

Vacuum/Pressure Gauges manufactured by Dwyer do not requfre lubrication or periodic 

servicing. Face plates should be cleaned monthly. Annually, each gauge should be 

disconnected and re-zeroed. If a gauge appears to be malftmctioning or giving erroneous 

readings, it should be recalibrated with a manometer or a known properly calibrated 

secondary gauge. 

Explosion Proof Switches (FSL-01) manufactured by Dwyer do not requfre lubrication or 

periodic servicing. The switch should be cleaned mondily. Annually, each switch should 

be vented to the atmosphere by rotating the vent drain plug one tum clockwise, then retumed 

to its original position, to dislodge deposits. 

Differential Pressure Gauges (DPI-22 and DPI-23) manufactured by Dwyer do not requfre 

lubrication or periodic servicing. Face plates should be cleaned monthly. Annually, each 

gauge should be disconnected and re-zeroed. If a gauge appears to be malftmrtioning or 

giving erroneous readings, it should be recalibrated as described in Appendix B, AFS 

Manual, Sertion 2, Tab 11. 
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4.3 Vapor Treatment System 

The Carbon Adsorption system has been designed for continuous operation and has very few moving 

parts. However, maintaining the system m proper operating condition with periodic scheduled 

maintenance is of utmost importance to the safe and efficient operation of the system. Estunation 

of the carbon life will be made based upon predicted carbon loading efficiency, and SLA flow rates 

and concenttations. This calculation is verifled m the field with the continuous PID monitor located 

between the primary and secondary GAC beds. 

The artivated carbon will have a finite period of effective use. However, this lifetime is dependent 

on field conditions and cannot accurately be predicted. Metcalf & Eddy and a qualified artivated 

carbon regeneration conttactor will evaluate when the carbon should be replaced. 

Carbon Canisters should be inspected each time the system is shut down, including when 

carbon canisters are changed out. The general canister appearance and paint condition should 

be noted. Spfrolite mbing connertions on the canisters should be observed for cracks. 

Spent Carbon will be handled by a licensed carbon or adsorption media conttactor or 

vendor. Spent carbon will be regenerated at an EPA-licensed facility which is approved to 

accept Superfimd-derived wastes. Facilities meeting these criteria are identified in Appendbc 

H. Waste profile data and a sample uniform hazardous waste manifest completed with 

Goodyear's generator information is also provided in Appendbc H. 

Spirolite Tubing should be checked for cracks and kinking. Chafing at the connecting ends 

should be monitored, and corrected by cutting off the ends by 6 inches or so, as necessary. 

Tubing should be replaced if it ŝ pears faulty. 

Vacuum Relief Valves (PRV-1 and PRV-2) should be observed for condition whenever the 

carbon canisters are changed. During carbon canister replacement, the location of die 

vacuum relief valves should be noted and care should be taken to keep them away from 

obstrurtions or obstacles which might affert fimction. The relief valves should be located 

such that, if actuated when personnel are present, such personnel would not be endangered. 
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4.4 Vacuum Extraction Module 

The vacuum exttaction module contains the exttaction blower, along with necessary instrumentation 

and safeguards to provide reliable motive force to exttart the solvent vapors. 

Sound Enclosure and Skid is provided for noise reduction. The metal components should 

be observed for paint integrity and touched up as necessary. Bolts, rivets and other fasteners 

should be visually observed and, if loose, tightened or replaced. The blower and motor can 

cause vibration. Welds and joints should be inspected. A visual mspertion should be 

condurted whenever personnel enter the tteatment area, with a more thorough inspertion 

conducted annually. 

Extraction Blower and Motor maintenance includes checking and changing the oil, making 

sure the bearings and timing gear are properly lubricated, and maintaining proper drive belt 

tension. Indications of potential blower ttouble include lack of performance, unusual noises, 

leaking oil, over heating and failing bearings and/or gears. Oil should be changed every 250 

to 1000 hours of operation. Initially, lubrication should be checked daily, until it is 

established that the self-lubrication function of the blower is operating correctiy. Then 

lubrication and belt tightness shall be checked each tune the system is shut down, including 

during oil changes. For more detailed maintenance information, see Appendbc B, AFS O&M 

Manual, Sertion 4, Tab 9. 

Temperature Transmitter and Gauge (TE-17, TI-17, TT-17) can be calibrated from die 

front of the unit. This unit is self diagnostic and requfres no regular maintenance. Cleaning 

and inspection for damaged connector wfres or other conditions which might affert fimction 

should be conducted annually or if a malfimction is suspected. 

Expansion Joints should be visually observed each time the system is shut down. The 

condition of the rubber and retaining rings should be noted. The expansion joints should be 

replaced if cracking or leaks are observed. 
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Discharge Silencer should be visually observed each time the system is down and carefiilly 

exammed for corrosion and defects annually. 

Sump and Stack should be visually observed each time the system is down and carefiilly 

examined for corrosion and defects annually. The flapper on the stack should be observed 

both during periods of system operation and inactivity. Defects to the paint, fl^per 

operation or stack supports should be repafred. 

The sump should be drained if liquid is observed collected ui it. The collected liquid is 

likely to be rainwater, since the carbon canisters would remove solvents. All collected sump 

liquids and condensed liquid from the vapor/Uquid separator will be disposed of by 

ttansferring water into the 240-gallon liquid storage tank for input into the Subunit A 

groundwater afr sttipping plant located at the soudiem portion of die site. Since all SVE 

liquids will be tteated using the afr sttipping plant, no analyses of liquids will be necessary. 

4.5 Electrical Control System and Power Distribution Module 

Telemetry and Control consist of the Telemetry Cabinet, Control Microsystems 

TeleSAFE 6000, HNu Photoionization Detector and Supporting Electronics. Maintenance 

artivities are to keep the telemetry cabmet clean, to make sure wfres and connertions are in 

good condition and to keep the HNu calibrated on a weekly basis. The HNu requfres weekly 

lamp and fllter cleaning, as instmcted in Appendbc B, the AFS O&M Manual, Sertion 5, Tab 

11. 

4.6 Sampling 

Afr sampling of system inlet, primary carbon discharge (breakdirough) and outlet stteams and 

analysis with an on-site gas chromatograph is condurted during start-up to insure proper system 

operation. System sample ports include wellfield influent (VS-45), primary carbon inlet (VS-41), 

secondary carbon inlet (VS-42), and secondary carbon outlet (VS-43). During system operation, 

calibration of the HNu PID is conducted in accordance with the manufacturer's recommended 

schedule and methodology using a 460 ppmV TCE gaseous standard. The PID continuously 
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monitors breakthrough of the primary carbon, and a secondary carbon is provided to guard against 

atmospheric discharge of solvent vapors. This monitoring satisfles Maricopa County Afr Pollution 

Conttol Disttirt requfrements for discharge sampling and monitoring. 

4.7 Components of VES On-Line 

Based on the results of laboratory gas chromatograph sampling, it will be necessary for the operators 

to determine which components of the VES should remain on-line. It is anticipated diat ̂ f/hen liew 

exttaction wells are brought on-line, a high concenttation of solvent v ^ r s will exist in the SLA. 

4.8 Personnel Safety 

Each component of the vapor exttaction system has been designed with safety features for the 

protection of operating personnel. Still, certain precautions must be taken by operating personnel 

and a thorough knowledge of potential dangers is requfred. A general SVE operations Health and 

Safety (H&S) Plan is contained in die November 25, 1992 SVE Final Design Document, Appendbc 

G. This section outiines these potential dangers and precautionary procedures. 

4.8.1 Hearing Protection. The extiartion blower will generate in excess of 75 dB noise at 3 feet 

distance while in operation with the doors open. Since exposure to noise of this dB level can be 

harmful to humans, hearing protection is requfred for all personnel within a 25 ft radius of the 

extiartion blower. 

4.8.2 National Electric Code (NEC) Area Classification. During operation of die VES, die 

hydrocarbon-laden afrstteam is blended with ambient afr in order to reduce the hydrocarbon content 

to no more than 25 percent of the lower explosion limit. Therefore, the majority of the area of the 

VES is not classifled as hazardous. 

The carbon vessels are an area in which flammable gasses are stored and handled. As a result, the 

area deflned by a 20 ft limit around die carbon units has been designated a Class 1, Division 2 area 

as deflned by the N.E.C. Equipment witiiin diis area must be rated for operation widiin a Class 1, 
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Division 2 area and all other precautions appropriate to working within such an area must be taken 

by operatmg personnel. 

4.8.3 Guards. All mechanical equipment with motion that may be hazardous to operating personnel 

must be guarded. This includes all couplings, belts, gears, sprockets, etc. Guarding shall be in 

compliance with OSHA standards. 

4.8.4 Electrical. The installation of all electiical components, wfring, etc. must be m accordance 

widi die N.E.C. and p̂licable state, county, and local building codes. 

Elecfrical cabinets, mstrumentation consoles and enclosures should be operated in the closed and 

sealed position. Hazards from exposed open elecfrical cabinets are not considered to be signiflcant 

under normal operating conditions, however, conditions may change providing a potentially 

dangerous mixture of air and fiiel in close proximity to the VES system. By keeping all electiical 

cabinets and instrumentation consoles closed and sealed, a potential source of ignition is eliminated. 

Only authorized personnel may work on these enclosures. 

4.8.5 Special Safety Precautions. The equipment manuals for the exttartion blower system, the 

Carbon adsorption system, and the vapor/liquid separator contain safety precautions, safety features 

and warnings unique to each component. The equipment manuals must be read thoroughly and fiilly 

understood by operating personnel prior to system start-up. 

4.8.6 Extraction Wells. Special precaution should be taken whenever working on exttartion wells 

which are located throughout the subarea, including ttaffic areas. Refer to Sertion 4.2.5 ofthe H&S 

Plan (Appendix G of the May 13,1994 SVE Final Design Document) for a description of equipment 

operation hazards. 

4.8.7 Relief Valves. Relief valves are designed to prevent stmctural failure of vessels and piping 

systems on the VES system and shall remain in service during operation of the VES equipment. At 

no time shall the VES relief equipment be blocked-in, removed, or operated in a known failed or 

damaged condition. Since many of die major components of tfae VES system operate under vacuum, 

relief devices will relieve vacuum by opening the vessel or piping system to tfae atmospfaere. The 
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relief device will be artivated by sensing an excessive pre-determined setting of vacuum which will 

open the valve mechanism. 

Obstmctions near the open relief ports pose a particular hazard. In the unlikely event of a relief, 

obstmctions in close proximity to the open relief ports could interfere with the effertiveness of the 

relief valve. Workers could also be exposed to a significant hazard if hands, fingers, head or other 

exttemities are in close proximity to die open port. Be advised: keep away from the vacuum relief 

ports. 

4.8.8 Waming Signs. The following warning signs will be provided, assuming the following site 

conditions: 

• Tfae v ^ r exttartion equipment will be in an enclosed area secured by a cfaain link 

fence. 

• Tfae equipment will not be subjert to passers-by entering tfae enclosure. 

• Tfae general area faas a relatively large number of Spanisfa only speaking residents. 

Tfae cautions and dangers indicated below are recommended to satisfy State and local 

regulations as well as EPA expectations oudined in die Healtfa & Safety Plan. 
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Treatinent Area Hazard Signs/Warnings: 

1. 2-eacfa 11 x 19 Alum. DANGER 

HAZARDOUS AREA 
DO NOT ENTER 

PELEGRO 

AREA PELIGROSA 
NO ENTRE 

2. 2-eacfa 11 x 19 Alum. KEEP OUT 

AUTHORIZED PERSONNEL ONLY 

PROHIBIDO EL PASO 

SOLAMENTE PERSONAL AUTHORIZADO 

3. 2-each 11 x 19 Alum. NO SMOKING 

PROHIBIDO FUMAR 

4. 1-eacfa Hazard Area I.D. Kit DANGER 

Hazard Area 
I.D. Kit 

Contains 35 stick-on warnings and admittance autfaorization information signs. 

USE: CAUTION, Keep out. Toxic Cfaemicals, Higfa Voltage and Admittance to Autfaorized 
Personnel Only. 

5. 1-eacfa 9 X 12 Alum. DANGER 

THIS EQUIPMENT 
STARTS AUTOMATICALLY 
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6. 1-each 6.5 x l l NFPA - Diamond for 
fence mounting near 
the facility enttance 

7. 1-each, 9 x 12 Alum. DANGER 
HIGH VOLTAGE 

KEEP OUT 

8. 1-eacfa 9 X 12 Alum. CAUTION 
NOISE AREA 

9. 1-eacfa 9 X 12 Alum. CAUTION 
HOT 

10. 1-eacfa 11 X 19 Alum. DANGER 
FLAMMABLE 

INFLAMABLE 
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5.0 SVE SUB-AREA/WELL OPERATION AND MAINTENANCE MANUAL: 

INTRODUCTION 

Tfais SVE exttartion and monitoring well O&M plan faas been updated by addendum to provide tfae 

basis of sub-area operation, rebound monitoring, and closure activities at Polygons 96/92/27A. Five 

polygons were selected and prioritized for SVE remedy based on tfae final site-wide modeling 

completed in October 1993. Tfae five polygons included 96, 79, 92, 27A and 84 in decreasing 

prioritization. SVE remedy faas been completed at Polygons 79 and 84, Polygon 84 was prioritized 

over tfae remaining polygons because of its proximity to Polygon 79, wfaicfa allowed tteatment 

witfaout relocating tfae SVE tteatment system. Tfae SVE tteatment system faas been relocated for 

tteatment of Polygons 96/92/27A. Tfae remaining polygons are located in proximity to one anotfaer 

and will be tteated in order of decreasing priority via a common tteatment system location. Witfain 

eacfa polygon, sub-areas will be tieated in order of decreasing contamination. 

Due to tfae lack of current polygon or sub-area specific data, tfae O&M plan addendum is m draft 

form, and addresses tfae basis for and protocols of operation and monitoring. During SVE operable 

unit start-up, Goodyear will develop tfae polygon or sub-area specific values of parameters needed 

for operation, monitoring, and closure. 

Tfae final operation and maintenance parameters will be submitted to U.S. EPA no later tfaan 60 days 

following start-up of die SVE system (1990 Consent Decree, Sertion VII, Subsertion D-14, p. 22) 

if U.S. EPA comments warrant a document revision. Tfae Final SVE O&M addendum to U.S. EPA 

will be under one cover entitled, "Pfaoemx-Goodyear Airport Soil Vapor Extiartion Operable Unit 

Operation and Maintenance Manual, Polygons 96/92/27A." Tfais draft addendum provides tfae basis 

and decision criteria for sub-area remediation and closure. Tfae following sertions present tfae 

updated Well Operation and Maintenance Plan for die sub-areas of Polygons 96/92/27A. 
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6.0 START-UP AND ON-GOING OPERATIONS AND MAINTENANCE (O&M) PLAN 

Tfais sertion describes tfae metfaodologies tfaat will be employed during start-up and on-going 

operations for a typical sub-area exttartion well. As defmed in Section 5 of tfae May, 1992 SVE 

Design Memorandum, the first exttartion well to be operated in a given polygon will be die well 

wfaicfa is located m the most faigfaly contaminated sub-area of that polygon based on the results of pre-

startup field sampling. The location of die sub-area exttaction wells are indicated on Drawing 96-C-

1 and 96-C-2, Appendbc A of diis document. All of tfae SVE exttaction wells requfred to freat eacfa 

polygon will be operated in a maimer tfaat is consistent witfa ^pendbc B of tfae 1990 Consent Decree. 

Historic work conducted at tfae PGA site faas generated data regarding subsurface SVE Operable Unit 

conditions (Remedial Investigation Report, U.S. EPA, and Appendices of tfae 1989 RI/FS). 

However, because subsurface conditions are variable across the site, an initial soil vapor baseline 

sampling/analytical event will be completed. At tfae onsrt of SVE start-up for eacfa polygon, soil 

vapor samples will be collerted and analyzed using a field GC from eacfa monitoring 

well/piezometer. For baseline monitoring well sampling locations in eacfa polygon, see Drawing 96-

C-l and 96-C-2, Appendix A. Tfae results of tfais baseline sampling will establisfa current soil vapor 

concenttations at various locations tfarougfaout each polygon, establish tfae current vertical disttibution 

of VOC contamination in each sub-area, determine tfae initial composition of tfae vapors to be used 

in evaluating carbon loading efficiency, and serve as a starting pomt on wfaicfa to base SVE remedial 

progress. In addition to baseline soil vapor sampling, sub-area specific subsurface parameters 

existing in tfae field will be developed during start-up to optimize SVE system operation and 

maximize tfae system efficiency. 

A total of eleven SVE operating elements faave been establisfaed to confum system operational 

performance, tiack remediation progress and maximize system efficiency and to facilitate sub-area 

closure assessment. Tfae eleven elements include: 

1. Exttartion/monltoring wellfaead vacuum and flow rate measurement 

2. Radius of soil vacuum influence measurement and modeling 

3. Afr permeability calculations for soils occurring witfain tfae radius of influence 

4. Radial soil vapor velocity calculations 
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5. Soil vapor flow fleld evaluation 

6. Soil vapor contaminant composition and concenttation 

7. Critical flow/vacuum rate determination 

8. Exttaction well efflciency calculation 

9. Sub-area remediation duration modeling 

10. SVE exttaction well rebound monitoring 

11. SVE sub-area Allowable Residual Mass (ARM) assessment for closure 

On-going SVE Well Maintenance will include: 

1. Field monitoring instrument calibration and cleaning 

2. Wellfaead inspection and valve conttol/adjustment 

Measurement and/or calculations of tfae eleven elements (1 tfarougfa 11) will be carried out over tfae 

course of Sub-area SVE Remedy as described in tfae following sertions. Development of tfae 

protocols associated witfa eacfa element are discussed in greater detail in tfae following sertions of tfais 

report. On-going SVE wellfaead operation is discussed in detail in tfae following sertions of tfais 

Operation and Mamtenance Manual. Field monitoring instrumentation calibration and cleaning is 

discussed in tfae SVE Operation and Maintenance (̂ ality Assurance Projert Plan, .̂ penduc D, and 

are tfae same protocols used in tfae May 13> 1994, SVE Final Design QAPP. 

Efflcient operation and maintenance of tfae SVE extiartion well network for sub-area and polygon 

tteatment will requfre tfae collertion of operational data for performance analysis. Tfae operational 

data will be collected in a manner that will facilitate sub-area prioritization for tteatment and 

monitoring to minimize the overall polygon remediation time frame. Data will be collected 

frequentiy upon polygon SVE start-up to establish the parameters necessary for continuous system 

operation. Models will be used as necessary to predirt milestone achievement and to minimize on-

site monitoring efforts. Tfae predictive models will be adjusted as operational data becomes 

available. Tfae SVE operational data will be collected as necessary to document remediation progress 

from start-up, through operation, rebound, and closure sampling. 
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Tfae flrst exttaction well will be operated during start-up for a period of time under botfa constant and 

variable flow rates and vacuums to permit measurement/calculation of the ffrst nine of the eleven 

elements. The parameters will be measured as requfred in tfae 1990 Consent Decree, Section VII, 

Subsertion C-6, and in addition will provide well operation infomiation tfaat will maximize 

operational efflciency and reduce sub-area clean up times. Measurement and/or calculations of tfae 

eleven elements will be carried out as discussed below (also see May 13, 1994 SVE Fmal Design, 

Appendbc H, QAPP). Once tfae parameters faave been developed for die flrst well, or sub-area, the 

other wells in a given polygon will be brought on line for SVE operation. 

6.1 Extraction/Monitoring Well Vacuum and Flow Rate 

At selected periods throughout on-going SVE operations at the flrst exttartion well, tfae vacuum 

differential, and soil vapor flow rate parameters will be dfrectiy measured from tfae SVE exttaction 

well and SVE monitoring well(s). 

Vacuum drawdown will be measured at the wellfaead during SVE operation using a liquid fllled 

U-tube manometer sensitive to differential pressures as low as 0.05 inches of water. Tfae vacuum 

drawdown port will be located at tfae same location of tfae temperature probe port at eacfa wellfaead. 

Soil vapor flow rate measurements will be taken during SVE operations using a Magnehelic 

differential pressure gauge or liquid-flUed U-tube manometer mounted to an orifice plate differential 

fiow indicator. The differential pressure indicator will be located 4 to 6 inches upstteam of tfae 

temperature and vacumn ports, a location wfaere afr flow is laminar, witfaout turbulence wfaicfa might 

be caused by potential blockages in the wellfaead. Differential pressures will be recorded in units 

of incfaes of water column (in H2O). Standardized units of flow (SCFM) will be calculated using tfae 

flow, pressure and temperature data collected and tfae following equation: 
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OriHce Plate Flow Calculation Equation: 

<?2 

wfaere: 

Ql = Flow (ft̂ /min standard) 

Q2 = Maximum flow constant for oriflce plate element calculation constant (ft'/min 

standard) 

hi = Measured differential pressure (in H2O) 

hj = Differential pressure at Q2 maximum flow constant (in H2O) 

Note: 

Each oriflce plate has a unique flow element calculation sheet and Qj and hj values. See 

Appendbc C for the oriflce plate flow element calculation sheets and constants. 

A fleld data log sfaeet similar to tfaat sfaown in Figure 6-1 will be fllled out during tfae start-up testing 

and used to calculated in-situ vadose zone parameters. 

6.2 Radius of Soil Vacuum Influence 

Tfae radius of soil vacuum influence (Rj), by definition, is tfaat area or volume of unsaturated soil 

mafrbc surrounding a soil vapor exttartion well tfaat exhibits a measurable vacuum wfaen tfae 

exttartion well is exerting a vacuum on tfae soil mafrbc. For tfae site, the measurable liinit is defined 

as greater tfaan 0.1 incfa H2O vacuum. 

In accordance witfa tfae site Record of Decision (ROD), Polygon 79 contained a total of four sub-

areas, and tfaerefore, a total of four exttaction/monitoring well pafrs. Tfae number of sub-areas for 

eacfa polygon was calculated from tfae RI/FS data. Operation of tfae SVE system in Polygon 79 (see 

Figure 6-2) revealed tfaat tfae sub-area design radius of influence of 100 feet was conservative and 
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FIGURE 6-1 
Phoenix-Goodyear Airport 
SVE Well Monitoring Log 

DATE: ENGINEER: 

PID FIELD INSTRUMENT: 
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VP96-1B 
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j Phoenix-Goodyear Airport 
! Polygon 79 SVE Operations 
I Extraction Weil VEW-79-4 On 
October, 1993 
(SPZ-10/15/93-VAC1. WK3) 

Flow cfm 220 118 56 
Distance Distance Vacuum (50) 
from (ft) (in H20) 
VP-79 61.4 3.25 1.8 0.45 
VP-79 -4 71.47 2.65 1.25 .0.25 
V P - 7 9 - 3 115.26 1.3 0.7 0.1 
VP-79-1 184.02 0.95 0.7 0.1 
V P - 7 9 - 2 334.44 0.05 0,1 0 

3 i 

3 1-

o 1 

j— 

.E i 
1 

c 1 

j -

eg 1 

Q • 
OJ 

PGA-SVE Poiygon 79 Start Up 
Radius of Infiuence 

220 cfm 
Dist. (ft) 
118 cfm . 56 cfm 

METCALF & EDDY POLYGON 79 START UP FIGURE 6-2 



diat a design radius of 150 feet can be used for subsequent polygon designs. Based on tfais. Polygons 

96, 92 and 27A contain duree, diree, and one subarea(s), respertively. 

Based on Polygon 79 vacuum decay over distance data, tfae sub-area monitoring wells for Polygons 

96/92/27A faave been placed approximately 80 to 100 feet radially from the exttartion well. These 

wells will be used for radius of influence monitoring as well as sub-area con̂ liance saniplmg for 

VLEACH modeling forclosure. 

Drawings 96-C-l and 96-C-2 (̂ pendbc A) illusttate tfae location of tfae exttartion and monitoring 

wells. Drawmg 96-M-2, Detail 11 sfaows a typical vapor exttartion well detail, and Drawing 96-M-

4, Detail 4 sfaows the vadose zone monitoring well detail. On Drawing 96-C-l and 96-C-2, vapor 

exttaction wells have tfae designation VEW wfaile tfae vadose zone monitoring wells faave tfae 

designation VP. During tfae start-up testing, vacuum differential measurements recorded as described 

in Section 6.1 will be plotted as vacuum drawdown versus distance from tfae SVE exttartion well at 

several SVE system flow rates similar to tfae plot sfaown in Figure 6-3. The maximum Ri value will 

be deflned as tfae distance from tfae exttartion well wfaere tfae vacuum in die vadose zone measured 

from a monitoring well is greater tfaan 0.1 incfaes of water (twice tfae minimum operational range of 

the manometer). Tfae vacuum limit of 0.1 incfa of water was selerted to minimize interference from 

atmospfaeric pressure cfaanges during parameter measurement. A vadose zone monitoring well 

outside tfae zone of well influence will be monitored for vadose zone pressures resulting from 

baromefric pressure cfaanges during system start-up and operation. Two metfaods will be used for 

evaluating tfae true radius of exttaction well mfluence. Tfae flrst metfaod will be sttirtly numerical, 

using the equations and mediods of Johnson, et al. (1988). The equations diat will be used include: 

Equation 6-1 

Wfaere: 

Pw = Pressure at exttartion well 

Pr = Pressure at distance r 

Rw = Well borefaole radius 

Patm = Atmospfaeric pressure 
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PGA-SVE P.erformance,Analysis 
Drawdown vs DisTance over Difierent Flows (Pilot) J 

_10. 20 30 40 _ 50 6Q 70 ^ ,80 ._9q 

Distance from Extraction Well (Ft) 
.._247-17 ^247-37 ,̂ 123-17 

.̂123-37 ^64-17 _^64-37 
Pilot Measurements at 17' and 37 BGS at each location except extraction well. 
Three Extraction Flow Rates-247,123,64 SCFM 
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and. 

Q = 2nr^Uir^H = Hiitk/vi)PJl-iPatm/Pj^]l\J^] 

Equation 6-2 

Wfaere: 

H = Lengtfa of exttaction well screen (vadose zone) 

Q = Vapor flow rate 

U = Radial darcian velocity of vapor 

fl = Viscosity of soil v£^r (0.018 cp) 

k = Afr permeability of soil 

A simplifled model of exttaction well flow rates and applied wellfaead vacuums faas been developed 

from tfae Polygon 79 pilot test data. A plot of tfae pilot test data reveals tfaat tfae relationsfaip between 

tfae two parameters is linear to log normal over tfae test range (see Figure 6-4). Smce tfae best flt 

curve to tfae data was Imear, tfae equation of tfae line is: 

Pww = 0.37187<? + -14.88116 

Equation 6-3 

Wfaere: 

Pvcw = Vacuum (in H2O) 

Q = Flow (SCFM) 

Tfaese equations will be used to numerically evaluate data collected from tfae exttartion and 

monitoring wells and optimize system perfonnance. 

A second analytical metfaod that may be used to evaluate spatial variations in vapor flow as a result 

of the layered vadose zone will be a multi-dimensional con̂ uter flow model (Struttmann and 

Zachary, 1993). Tfais computer model may be used to evaluate well optimization flow rates based 

on vadose zone boundary conditions sucfa as tfae capillary fringe, upper-fine vadose zone, or paved 

surfaces. If used, the model will be calibrated using tfae vacuum versus distance values collected 

from tfae sub-area monitoring wells. Model documentation is provided in Appendbc E. 
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P G A - S V E Performance Analysis 
Pressure/Flow Model (Linear—Polygon 79)(SVE —A) 

f̂ low (scfm) 
Pilot » Linear Model 
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Tfae procedure to calculate tfae radius of influence is described below. Tfae flrst step is to collert tfae 

pressure and flow data from tfae exttaction well and tfae nearby observation well. The steady-state 

radial gas flow equation is as follows: 

Wfaere: 

P 

r 

Qm 

R 

T 

w 

H 

itwKH 

Pressure measured at a well 

Distance from extiaction well center 

Mass flow rate of die exttartion well 

Universal gas constant 

Afr temperature in Kelvin 

Molecular weigfat of afr 

Formation thickness 

Equation 6-4 

The equation can be resolved ui terms of pressures and distances with a constant that is a fiinrtion 

of afr flow rate, afr viscosity, temperature, molecular weigfat of the gas, permeability of the soil and 

formation thickness. Tfaese parameters are difflcult to determine individually widiout a constant rate 

pilot test. However, recognizing that for a given flow rate this term can be resolved into a constant, 

the gas flow equation is simplifled to: 

(P/ - (Pj)2 = QmB In 

Wfaere: 

nwKH 

Equation 6-5 
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Given the data collected at a known flow rate, the constant can be calculated. The next step is to 

use the pressure (P,) at a distance (R̂ ) and tfae mass flow rate (Qm); input (P2) as atmospfaeric 

pressure less a drawdown of 0.1 indies water vacuum; and solve for tfae radius of influence (RJ. 

After calculating the influence of wells operated individually, the next step in tfae evaluation is to 

account for the interaction of multiple operating wells that have overlapping radii of influence. Hie 

second level of determining radius of influence and interaction between wells is to use a finite 

difference ground water flow model ad t̂ed for soil vapor flow (Struttmann and Zachary, 1993, see 

Appendbc E) to determine tfae resulting pressure surfaces in three dimensions. The model will be 

calibrated with tfae data collected from the exfraction wells and the nearby piezometers. Tfae 

objertive of tfae modeling will be to predirt the influence of the different exttartion rates and 

resulting "stagnation" areas between two exttaction wells. Additionally, the model may be used to 

aid in determining tfae radial soil vapor velocities (see Sertion 6.4). 

Following operation of tfae system, after tfae flrst exttaction well is below tfae site remediation level, 

computer flow modelmg may be condurted to evaluate tfae desfred adjustments of the remaining 

exttaction wells. The objertive is to accelerate tfae cleanup of a given polygon and to not leave 

"pockets" of containination befaind. 

jjlesults of tfae numerical and analytical evaluation will provide data for system operation 

optimizationf] Flow rates and exttaction well vacuums will be adjusted to achieve the desfred area 

of well influence and associated sweeping zones. Tfae analysis will be performed on eacfa sub-area 

as needed once it faas been placed in service. Adjustments will be made to tfae sub-area operational 

conditions based on tfae results of tfae analysis. Field data, computer simulations and calculation 

results will be provided to tfae U.S. EPA in Goodyear's montfaly report. 

6.3 Air Permeability Calculations for Soils Occurring within the of Extraction WeU 

Tfae afr permeability parameter (kJ will be calculated from measured fleld parameters collected 

during start-up testing. Tfae measured parameters will be ii^ut into a darcian analog equation 

relating die afr permeability parameter to die pressure differential(s), measured gas flow rate(s), 

geometry of die exttartion well, and pfaysical properties of tfae exttacted gas (density, viscosity, etc.). 
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Tfae magnitude of tfae afr permeability will reflert native soil pore water conditions as well as soil 

texture. As SVE operation continues, it is anticipated tfaat a decrease in tfae water content will give 

rise to increasing k, values. -As such, afr permeability calculations will be completed following start

up testmg and at the initiation of tfae rebound period. T̂faese values will assist in optimizing system 

operation?! Results of tfae afr permeability calculations will be mcluded in Goodyear's montfaly report 

to U.S. EPA. 

6.4 Radial Soil Vapor Velocity 

Based on tfae calculated afr permeability parameter from tfae pilot test or operating sub-area, tfae 

radial soil vapor velocity may be calculated having knowledge of differential pressures using a 

modified darcian equation (see Equation 6-2). Radial soil vapor velocity determination will allow 

M&E to evaluate radial sweeping efflciencies of die SVE system as a fimrtion of bodi soil type and 

applied differential pressure. Tfae radial soil v^r velocity, being largely conttolled by tfae applied 

vacuum across a well of given diameter, will be optimized tfarougfa manipulation of tfae applied 

vacuum across SVE exttaction wells during SVE operation. 

Tfae soil vapor velocity varies inverse exponentially witfa tfae distance from die exttartion well. 

Using this radial flow relationsfaip, soil vapor ttavel times can be calculated to determine tfae lengtfa 

of time to flush a vapor pore volume from the area being remediated. CThe radial v^r velocity and 

corresponding fravel times, once evaluated, will be used to calculate the number of pore volumes of 

vadose zone v^r tfaat will be requfred to acfaieve a desfred remediation level tfaat satisfles tfae 

conditions of Appendbc B of tfae 1990 Consent Decree?} Section 6.10 describes the sub-area 

remediation time in greater detail. Results ofthe radial soil vapor velocity calculation, if performed, 

will be included in Goodyear's montfaly report to U.S. EPA. 

6.5 Soil Vapor Flow Field Determination 

Based on tfae vacuum drawdown records establisfaed during start-up operations, soil vapor flow flelds 

will be constructed to evaluate tfae nature of subsurface advective soil vapor flow, [jfais will prove 

effective wfaen evaluating wfaetfaer vapor stagnation points may exist in tfae subsurface during 

operation and for optimization of subsurface flow conditionsr] Construction of flow flelds may also 
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prove valuable wfaen evaluating tfae conductivity of different soil types in tfae vadose zone to soil 

vapor flow. 

The flow flelds resulting in one or more sub-areas operating will be developed based on vacuum data 

collected from the sub-area monitoring wells. Tfae vacuum data will be plotted in four layers 

representing tfae various vertical deptfas tfae individual monitoring wells are completed witfain. Tfae 

number of plots produced will be adjusted as necessary after start-up to reflert tfae level of detail 

requfred for system analysis. In addition to single well influence, contoured plots will be prepared 

for all simultaneously operating wells to evaluate multiple well influences on tfae vadose zone. Tfae 

vacuum data from eacfa of tfae sub-areas will be contoured using tfae statistical software package 

SURFER using tfae kriging metfaod.̂ JTfae measured flow flelds will be compared to tfae multi

dimensional computer model results to evaluate system performance and tfae sub-area exttartion well 

flow and vacuums will be adjusted to optimize the tteatment zone, minimize stagnation zones, and 

minimize tfae polygon remediation time frameT| Results of tfae sub-area and polygon vacuum plots 

will be included in Goodyear's mondily report to U.S. EPA, if performed. See Figure 6-5 for a 

conceptual representation of a soil vapor flow field diagram. 

6.6 SVE Monitoring and Extraction WeU SoU Vapor Sampling/Analysis 

Durmg and following start-up operations, soil vapor samples will be collected from tfae SVE 

exttartion and momtoring wells for analysis in die fleld. Field analytical samples will be collected 

from SVE monitoring and exttaction well faeaders during SVE operation in 3-liter capacity Tedlar 

bags using a vacuum pump connected to a vacuum sampling box and will be analyzed in tfae fleld 

widi a GC or portable pfaotoionization detector (PID). Because negative pressures will be present 

in operating SVE well faeaders and monitoring wells, effective soil vapor sample collertion will 

require initially setting tfae vacuum sampling pump at a negative pressure greater tfaan tfaat measured 

in tfae well or well faeader. Wellfaead vacuums and vacuum sampling pun^ settings will be recorded 

during eacfa sampling event. Tfae sampling procedures establisfaed m tfae May 1992 SVE Design 

Memorandum and associated Quality Assurance Projert Plan (QAPP), Appendbc D will be adfaered 

to for all sub-area well monitormg. Sampling will commence after steady-state conditions are 

acfaieved at a given flow rate at tfae sampling pump. Steady-state conditions are deflned as less tfaan 

10% fluctuation in tfae induced vacuum at die sampling flow rate of 200 ml/minute. 
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Following an initial baseline sample analytical event using a GC, subsequent analysis of collected 

soil v<̂ r samples will be performed in tfae fleld using a portable PID instrument calibrated to a 

gaseous TCE standard. During rebound monitoring (Section 7.0), soil vapor samples will be 

analyzed in tfae fleld using tfae portable PID instrument. All PID fleld analysis will be performed 

using Tedlar bags to avoid erroneous PID readings as a result of instrument and sample pressure 

differentials. Based on tfae results of tfae field PID analysis during rebound monitoring, e.g. if tfae 

Allowable Residual Mass (ARM) (1990 Consent Decree, Appendbc B) levels faave been met (Section 

7.0), laboratory sampling will be initiated. 

Laboratory samples will be collected in pre-cleaned, passivated SUMMA canisters and forwarded 

to a certified laboratory for cfaemical analysis. Tfae monitoring well sampling procedures detailed 

in tfae 1992 SVE Design Memorandum and associated QAPP, and Appendbc D of tfais report will 

be adfaered to. Eacfa well, prior to sampling, will be purged of ambient vapor at a rate of 200 

ml/minute witfa a mass fiow conttoller and pump. Tfae discfaarge of tfae pump will be monitored witfa 

a calibrated PID to monitor tfae concenttations of tfae exttacted vapors. A total of two well volumes 

or a peak in the exttacted vapor concenttation during purging will dictate the total purge time. 

Immediately upon completion of tfae well purging, a laboratory cleaned SUMMA canister will be 

connected to tfae wellfaead using tefion tubing and a sanpie will be collected. A pre-cleaned mass 

fiow conttoller calibrated to 200 ml/minute will be used for sample collertion to minimize 

equilibrium disruption. 

[̂Based on tfae results of VLEACH and Mbcing Cell modeling of Fhase II investigation vertical soil 

v^r disttibutions, a lower-threshold operational ARM concenttation has been determined for each 

polygon to undergo SVE remedy (see Sertion 7.0). Tfae on-going SVE field operations will utilize 

tfae estimated lower-tliresfaold ARM concentiation as a decision criteria of wfaetfaer or not to sfaut off 

a sub-area exttartion well and initiate rebound monitormg (Section 7Ay. If tfae threshold 

concentration is less than 1 ppmV. a field gas cfaromatograpfa will be used for routine and field 

rebound well vapor monitoring (see June 1, 1995 SVE Final Design, Appendix H). 

Tfae vertical contamination disttibution in Polygons 96/92/27A is "middle to bottom loaded", or 

^ concenttated in the middle to lower-coarse vadose zone. Tfae lower-coarse vadose zone variably 

extends from approximately 30 to 60 feet below grade. Rising Subunit A groundwater levels have 
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reduced the thickness of tfae lower-coarse vadose zone from 30 feet in 1989 to a current tfaickness 

of <̂ proxunately 20 feet. The lower-coarse vadose zone mattbc consists of a coarse sand to a sandy 

gravel with an associated afr permeability of approximately 100 darcies. 

Above tfae lower-coarse vadose zone lies tfae upper-fine vadose zone. Tfais zone is cfaaracterized by 

sandy silts and clays with some poorly to well developed caliche layers. Tfae permeability of tfae 

upper-fine vadose zone is approximately two orders of magnitude less tfaan tfae lower-coarse, or 

approximately 1 to 3 darcies. Tfae texture, moisture content, and resultant afr permeability of tfaese 

two zones, faowever, do not faave a large impart on tfae effectiveness of SVE in removing tfae 

cfalorinated solvents from tfae vadose zone due to soil macro-fractures tfaat pennit gas tiansmission 

between the upper-fme and lower-coarse units. Tfae lower-coarse vadose zone, wfaicfa contains tfae 

bulk of tfae delineated containinants, will efficiently permit tfaefr removal due to tfae faigfa afr 

permeability of tfae soil mafrbc. Also aiding in tfais removal is tfae low permeability upper-fine 

vadose zone providing afr impermeable boundary to afr "sfaort-cfrcuitmg" from tfae atmospfaere. 

Tfaese results were confirmed by die 1988 pilot test and Polygon 84 data and verified tfarougfa model 

simulations. 

Sub-area tteatment monitoring will consist of monitoring exttartion and monitoring wellfaead 

concenttations to evaluate well exttartion, performance, and to evaluate sub-area operation, rebound, 

laboratory sampling, and confirmatory closure sampling. 

All field monitoring samples will be collected using 3-liter capacity Tedlar bags witfain witfadrawn 

in a negative pressure box and analyzed widi a PID instrument in tfae field. All laboratory samples 

will be collected using 3 or 6-liter capacity SUMMA canisters. All san̂ )ling procedures establisfaed 

in tfae 1992 Design Memorandum and tfais O&M Manual QAPP (Appendix D) will be adfaered to. 

Tfae instrumentation specified in the QAPP (Appendbc D) faas been selected based on tfae anticipated 

concenttations tfaat will be observed in tfae field during operation and reboimd periods. 

] Tfae concenttations to suspend sub-area tteatment and commence rebound monitoring faave been 

rougfaly establisfaed for Polygons 96/92/27A based on 1993 IHiase II investigation data and are 

described in detaiUnSertion 7.0^ 
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Vapor exttartion wells will be brougfat on line one at a time to allow for vacuum propagation 

tfarougfaout tfae sub-area and allow sufficient time for pressure and flow monitoring. Prior to 

bringing die exttaction wells on liiK, the wells will be screened in the field using a GC and a 

portable PID to prioritize tfae wells for operation. The exttaction well demonsttating the faigfaest 

concenttation will be operated first to establisfa tfae ĉ ture zone (Ri) and minimize tfae risks of plume 

inigration by infiuence from other exfraction wells. 

Each exttartion well will initially be operated at a flow rate of 50 SCFM. Tfae flow rate and 

associated vacuum will gradually be increased wfaile monitoring die exttacted vapor concenttations 

and vacuum propagation in tfae monitoring wells. Once the design radius of influence (150 feet) has 

been established as observed in the monitoring wells and tfarougfa calculation, additional extiaction 

wells will be brougfat on line as {̂ propriate in tfae same manner. V ^ r exttaction wells will be 

brougfat on-line m tfae order of decreasing concenttations. Tfais decision will be based on tfae baseline 

vadose zone concenttations present in tfae sub-area monitormg wells at tfae time of system start-up. 

Additionally, wells tfaat contain faigfaer concenttations will be operated at faigfaer flow rates and 

vacuums to minimize moving faigfa vapor concentiations tfarougfa lesser contaminated areas. 

Once a sub-area is operational, vapor concenttation samples will be collected from tfae exttaction and 

monitoring wells on a bi-weekly basis and analyzed in tfae fleld using a portable PID instrument. 

Eacfa exttaction well will be operated until die concenttations in tfae associated sub-area monitoring 

well have reached die lower-ARM concenttation (see Section 7.0). The lower-ARM concenttation 

is a sub-area speciflc ARM concenttation that takes into account tfae effects of VOC concenttation 

increases during reboimd. Lower-ARM concenttations-presented in Sertion 7.0 have been 

establisfaed based on a rebounding factor of 4,0 using rebound performance experienced at Polygons 

79 and 84. Tfais reboundmg factor is thougfat to be reflective of Polygons 96/92/27A conditions. 

However, tfae lower-ARM concenttation and rebounding factor will be modified as appropriate to 

meet ARMs establisfaed in the ROD. 

Once lower-ARM concenttationŝ have been achieved, die sub-area exttartion well will be shut off 

and die sub-area will be allowed to rebound for 14 days (see Figure 6-6). Ifdie soil vapor 

concenttations reboundjn die monitoring .weUs at die end of the 14-day period less than 20% CLfd̂  

initial previous start-up concenttation, laboratory sanples will be collected in SUMMA canisters for 
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analysis. If jie concenttations rebound greater than 20% of tfae initial or restart concentration, 

wfaicfaever is mojt recent, tfae sub-area exttaction well will be restarted and monitoring will continue. 

Tfais process will contmue until tfae soil v£^r concenttations in all tfae sub-area monitormg wells 

1 r̂esult in VLEACH groundwater impart results less than 5 /ig/l as requfred by the 1990 Consent 

Decre '̂ 

Once a sub-area has passed tfae VI£ACH_screening witfa tfae post 14-day laboratory rebound 

I samples, tfae sub-area will be scfaeduled for confirmatory closure sampling 90 days after tfae 14-day 

VLEACH results are complete and reported to U.S. EPA. Asub-area passing tfae post 14-day 

VLEACH screening formally places die sub-area into rebound for closure. A total of 35 d ^ is 

included in the scfaedulefor reporting results to U.S. EPA and to allow for laboratory sample 

analysis and VLEACH screening. Figure 6-6 iUustiates tfae cfaronological flow for sub-area 

operation, monitoring, rebound and closure. Tfae second closure vapor sampling will occur 

p̂roximately 139 days following sub-area sfaut down. Tfais sampling scfaedule is based on tfae v£^r 

rebound results of tfae 1988 SVE pilot test. Since soil vapor re-equilibration is a log-normal 

fimrtion, tfae faigfaest amount of recovery will occur in tfae flrst log cycle (or first 10 days) witfa 

declining recovery following. Tfae confirmatory sample, collected approximately 139 days following 

sub-area sfaut down sfaould encompass over 90% of tfae total vapor recovery or rebound. This 

assumption is also valid since the criterion for the initial laboratory sampling is tfae lower-ARM 

concenttation which has a safety factor of 4 built-in for v^r rebound (e.g. 1.25 /tg/L is die lower-

ARM value as opposed to die diresfaold ARM of 5.0 ng/L. See Section 7.O.). A total of 35 days 

is included in tfae scfaedule for tfae post 14-day sample VLEACH screening and tfae closure VLEACH 

screenmg. See Figure 6-6. 
L ' 

Once sub-area wells faave been confirmed for closure, Gocxiyear will schedule them for 

decommissioning. However, Goodyear will reserve the option of operating a closed sub-area 

extiartion well for die purpose of system afr blending balance, stagnation zone adjustment, or odier 

purposes until all die polygon sub-areas have been confirmed by U.S. EPA for closure. 
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6.7 SoU Vapor Contaminant Composition and Maximum Concentration 

Collected SVE exttaction and monitoring well soil vapor samples will be analyzed for maximum 

solvent concenttation to determine die type and concenttation of contaniinant(s) present in tfae vapor. 

For maximum concenttation field analyses, total ionizable volatile compounds will be measured using 

a portable PID instrument, and/or tfae field GC. The field GC will be used for speciation of die four 

targeted compounds TCE, PCE, 1,1-DCE, and 1,1,1-TCA. For baselme analysis, tfae analyst will 

quantify and sum tfae individual concenttations of tfae four VOC target compounds ^^icfa include 

TCE, PCE, 1,1-DCE, and 1,1,1-TCA, using die GC. Tfae portable PID instiument, wfaen used, will 

report tfae concenttations as parts per millon vapor (ppmV) as TCE. Tfae instrument will be 

calibrated as indicated in tfae O&M QAPP, Appendbc D. Fbced gas analyses (CO2, O2, CH4) will 

be screened in tfae field using a portable infra-red gas analyzer and used to evaluate well sealing 

efflciencies (Sertion 6.9) and to evaluate SVE influence witfain tfae "upper-flne" and "lower-coarse" 

vadose zone. 

6.8 Critical SoU Vapor Flow/Vacuum Rate Determination 

Tfae goal of operating tfae SVE exttaction well(s) is to maximize VOC exttartion tfarougfa conttolling 

tfae parameters, wfaere possible, tfaat affert VOC ttansport and removal. During start-up operations, 

tfae SVE system will be operated at a range of system flow and differential vacuum conditions. 

Following field analysis of soil vapor samples, and completion of afr permeability, radial velocity, 

and flow fleld analyses, Goodyear will evaluate and calculate die optimal system parameter values 

that yield the maximum contaminant concenfrations from die vadose zone soils existing in the sub-

areas of tfae tteatment polygon, (it is expected tfaat subsurface conditions may cfaange over time, 

tfaerefore, Goodyear will collect pertinent data to determine tfae most efflcient on-going remedial 

operating parameters. For example, various flow rates will be tested during start-up along widi tfaefr 

corresponding concenttations. Once tfae parameters faave been developed, tfae polygon wells will be 

operated to maximize operational efflciency. j 
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6.9 Extiraction WeU EfTidency 

IDetermination of tfae efflciency of tfae individual wells may be evaluated tfarougfa tfae collertion and 

evaluation of fleld vadose zone flxed gas concenttations. Tfae fixed gas concentiations in tfae PGA 

vadose zone, particularly oxygen, are generally less dian 17% by volume. If die oxygen 

concenttations in tfae SVE exttacted v ^ r or tfae nearest soil vapor monitoring well are significantiy 

faigfaer than 17%, vapor short cfrcuiting is likely occurring from die ground surface. Carbon dioxide 

is also present in small amounts (1 to 5%) likely as a result of aerobic respfration in the degradation 

of groimdwater and/or vadose zone contaminants. Tfae fixed gas concenttations of the sub-area 

exttaction and monitoring wells will be analyzed through the use of a portable mfrared vapor 

analyzer. Samples from tfae exttaction and monitoring wells will be collected using a negative 

pressure box in 3-liter Tedlar bags as outiined earlier and detailed in tfae 1992 Design Memorandum 

and Appendbc D. Tfae Tedlar bag samples will be screened first for total VOCs witii tfae portable 

PID tfaen analyzed for carbon dioxide and oxygen using tfae infrared analyzer. All field sample 

collertion and screening data will be recorded in die field log and tfae data will be mcluded in 

Goodyear's montfaly report to U.S. EPA. 

^1 wells will be operated in a manner to minimize tfae efferts of ambient afr sfaort-cfrcuiting and 

maximize well efficiencyT^Exttaction wells exfaibiting oxygen concenttations in excess of tfae sub-

area background oxygen concentiations will be adjusted to minimize exttaction well sfaort- cfrcuiting. 

The adjustment will involve die redurtion of die exfraction well flow rate and vacuum to a level diat 

minimizes the effects of sfaort-cfrcuiting wfaile maintaining tfae requfred radius of sub-area tteatment 

influence. Once tfae exttaction well flow and vacuum faas been adjusted, tfae sub-area monitoring 

well will be monitored to conflrm a continuous vacuum disttibution tfarougfaout tfae sub-area. 

6.10 Sub-Area Remediation Duration Modeling 

In an effort to predirt die SVE exttartion well start-up and sfaut-down cycles, M&E will develop 

simple sub-area-speciflc predictive models for VOC concenttation decay. 

Field and laboratory VOC data collected during bodi operation and shut-down will be plotted to 

evaluate any ttend in the data. Based on the data ttend, a regression equation will be fitted to the 
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data for production purposes. Once the regression model has been determined for each sub-area, 

tfae lower-ARM concenttation (Section 7) for tfae sub-area will be input and tfae total operational 

duration to acfaieve tfais concenttation will be predicted. Figure 6-7 Ulusttates a typical sub-area 

predirtive model utilizing an exponential regression equation. Since tfae vapor decay and rebound 

concenttations durmg tfae pilot test displayed a log-normal befaavior, it is anticipated tfaat tfae sub-area 

predirtive models will also follow a log-normal pattem. 

As additional data become available, tfaey will be added to the mcxiel and the predirtive model 

equation will be updated to refiert the real-time data. Once tfae model has been updated, a new 

predicted remediation time to achieve tfae lower-ARM concenttation will be generated.̂ JDiese simple 

predirtive models will only be used in evaluating sub-area tteatment durations and estimating the 

initiation times of rebound periods. Use of the models will assist in higfaligfatmg sub-areas tfaat 

requfre longer SVE tteatment so tfaat tfaey can be prioritized during all pfaases of operation'Q Tfae 

models can also be used to balance tfae overall polygon tteatment flow based on tfae sub-area 

prioritization, ûb -area prioritization and flow balancing, tfarougfa tfae use of the models, will 

ultimately result in shorter overall polygon remediation time frames by focusing tteatment on those 

sub-areas requfrmg it most, wfaicfa will result in tfae sub-areas being completed at approximately tfae 

same timerj 
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FIGURE 6-7 

ESTirVIATED SVE REIVIEDIATION DURATION FOR A HYPOTHETICAL SVE EXTRACTION WELL 
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7.0 SVE EXTRACTION WELL REBOUND MONTTORING 

During on-going SVE exttaction well operation, subsurface soil vapor concenttations will decrease 

as remediation progresses. At tfaese instances wfaen tfae vapor concenttations reacfa tfae lower-ARM 

level, it is scicntiflcally and economically prudent to ten^rarily discontmue SVE operation and 

permit SVE operational subsurface conditions to re-equilibrate to ambient vadose zone conditions. 

Intermittent SVE operation is faerein termed "pulsing" and is in accordance witfa die conditions of 

Appendix B of tfae 1990 Consent Decree. During tfae periods ^en a sub-area is sfaut down, 

monitormg is essential to assess tfae potential of VOC soU vapors to recoUert and "rebound." As 

SVE remediation progresses witfain tfae sub-area exttaction wells, tfae targeted SVE soils may reacfa 

a situation where further removal of volatile vapors becomes a "diffusion-limited" process (i.e., 

regardless of the vacuum applied to an exttartion well, in tfae short term, the net removal of volatile 

v^ors remains essentially tfae same). Tfais diffusion limited condition faas a potential to exist witfain 

tfae upper-fine vadose zone to a greater extent tfaan in the lower-coarse vadose zone, given the 

diminished ability of the fine soils to readily ttansmit advectively driven vapor flow. Since tfae buUc 

of tfae polygon VOC mass is in tfae lower-coarse vadose zone, the produrtive SVE exttaction well 

will remain on line until the lower-ARM levels are obtained. 

Routine monitoring of SVE monitoring wells will continue as long as VOC concenttations measured 

from tfae operating SVE exttaction well remain above tfae soil vapor concenttation determined by 

VLEACH to exceed the sub-area specific lower-ARM concenttation. In tfae event wfaere tfae SVE 

exttartion wells screened across bodi tfae upper-fine and lower-coarse soils fail to yield VOC 

concenttations of at least die lower-ARM concenttation as measured by tfae field instrumentation 

(PID), tfae SVE system and exttaction well valves will be sfaut off. Tfae incidence of subsequent 

rebound monitoring will be initiated after it is determined tfarougfa field monitoring tfaat tfae first sub-

area SVE exttaction weU vapors meet or fall below tfae lower-ARM concenttation. JFigure 6-6 

grapfaically presents tfae decisional flow chart for SVE monitoring, rebound and closure. 

j During tfae period tfaat tfae SVE system is off, tfae dynamic relationship between the sorbed, 

dissolved, and gaseous phases are permitted to re-equilibrate, and volatile gases are pemiitted to 

naturally diffuse into and fill previously evacuated pores within the soil matiix. Subsequent SVE 

operation, if requfred, will readily remove the collected vapors and the process is repeated until the 
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targeted cleanup level is achieved and sustained as determined by VLEACH and MbcCell in 

accordance witfa Appendbc B of tfae 1990 Consent Decree. Sfaould rebound exceed tfae ARM after 

two laboratory sampling events as a result of volatilizing groundwater, SVE system operations will 

be suspended for U.S. EPA negotiations. 

Tfae proposed O&M scfaedule. Figure 6-6, provides for a universal, generic schedule once the sub-

area lower-ARM concenttations have been met. The schedule flow chart (Figure 6-6) provides the 

time line for critical operational events. As SVE operations proceed, system performance 

parameters, as tfaey become available, will provide Goodyear witfa tfae necessary data to identify and 

conflrm actual rebound and related monitoring events. Prior to discontuiuing SVE operations for 

rebound assessment, a comprefaensive SVE operations monitoring event will be scfaeduled. Goodyear 

proposes to allow a time period of 14 days to el̂ se following SVE sfaut-down to allow sufflcient 

time for subsurface conditions to equilibrate (see Sertion 6.6). Immediately following tfais period, 

Goodyear will verify diat tfae lower-ARM concentiations are not exceeded using field 

instrumentation. If diese conditions exist, Goodyear will collert laboratory soil vapor samples from 

tfae SVE monitoring wells located within die capture area of tfae associated sub-area SVE exttaction 

well for analysis. 

/ Tfae analytical soil v£̂ or data collected from tfae SVE monitoring wells will be tteated in a fasfaion 

similar to tfaat discussed ui Section 2.1 of tfae November 25, 1992 SVE Final Design. Following 

input into tfae VLEACH and MbcCell models, a determination will be made as to whether ARM 

concenttation levels faave been met within tfae sub-area (Figure 7-1) and wfaat tfae concenttations are. 

Tfais determination will fainge upon tfae potential of tfae existing soil Vc^r concenttations within the 

sub-area to result in Subunit A groundwater concenttations above 5.0 /ig/L as determined by 

VLEACH and MixCell screening. A total of 35 days is included in tfae scfaedule for receipt of tfae 

laboratory analysis and screening die sub-area using VLEACH and MbcCell. See Figure 6-6. 

As shown in Figure 7-2, from ̂ pendbc B of die 1990 Consent Decree, an individual SVE sub-area 

exttaction well will continue to operate as long as VLEACH and MbcCell modeled groundwater VOC 

concenttations (as TCE) are greater dian ARARs and/or SVE monitoring well soil vapor samples 

collected during rebound momtoring result in modelled VOC levels diat exceed ARM criteria, flf 

eidier tfae groundwater VOC ARARs or soil vapor ARM levels fall below acceptance criteria, die 

p:\e\pga\poly27\o&iii\o&m.002 7-2 



IMPLEMENT SVE AT 
LOCAHON WITH THE 
HIGHEST VOC LEVELS 

IN SOIL 

REEVALUATE MODEL DATA 
AND CRITERIA AT LEAST 

BIANNUALLY 
2 

MONfTORING DATA 
MODEL REVISIONS 

STOP AND MONITOR 
FOR RQOUND 

RESIART SVSTEM 
5 

STOP AND MONITOR 
VAPOR FOR REBOUND 

IS 
VAPOR 

(̂VOC) AT L£VE^ 
SUGGESTING 
.INVENTORY, 

.> ARM, 

NO 

MOVE SYSTEM TO 
NEXT HOT SPOT 

0 
APPENDIX B 9/1990 CONSENT 
DECREE PROPOSED DECISION 
TREE FOR OPERATION OF THE 

SOIL VACUUM EXTRACTION SYSTEM 

I^^^E Meteaif&Eddy 
Drawn bv: 

J. Weldnxinn Job 
Number 
006791 

DotB: 
20 March 1992 

Checkea by. 
S. Zachcxv 

Job 
Number 
006791 Rgure Numben 

7-1 



OPERATE VAPOR 
EXTRACTION WELLS 

I 
MONITOR VADOSE ZONE 
PRESSURE AND SOIL GAS 

CONCENTRATIONS 

STOP OPERATION OF 
WELL IN SUB-AREA <ARM 

START OPBVJION OF 
NEXT SVE WEIL 

(D MONITOR son. GAS 
IN NONOPERATING 

SUB-AREA 
(2) MONITOR PRESSURE 

AND SOIL GAS IN 
OPBVJING SUB-ARE/VS 

RESTART EXTRACTION 
WELL OPERATION 

SOIL GAS 
'CONCENTRATION^ 

<ARM IN 
.NONOPERATING/ 

SUB-AREAS. 

SOIL GAS 
'CONCENTRATIONS 

>ARM IN 
.NON-OPB5AT1NG/ 

SUB-AREA 

TNO 

MONITOR SOIL GAS 
CONCENmnONS IN 
IN NON-OPERATING 

SUB-AREAS 

MOVE TO NEXT SUB-AREA 
OR POLYGON 

METCALF & EDDY 
SVE WELL OPERATION 

CHART FIGURE 7-2 



SVE system will be sfaut down and be monitored for rebound. If, following rebound monitoring, 

soil vapor concenttations are greater than ARM levels, SVE operation will be re-initiated or 

continue. Altemately, in the event tfaat rebound monitoring groundwater VOC concenttations are 

less than ARARs and soil vapor samples result in modelled VOC concenfrations below ARM levels, 

tfae operating SVE exttartion well will be sfaut off^ Tfais process will continue until all of tfae sub-

areas witfain tfae polygon comply witfa Appendbc B of tfae Consent Decree (see Figure 7-2) .|jn order ^^c" 

for a sub-area to be permanently discontinued from furtfaer SVE remedy, soil vapor concenttations 

must remain below tfae ARM (< 5 fig/L in groundwater by VLEACH) for a pericxi of 90 

consecutive days following tfae mitial post 14-day rebound monitoring and VLEACH screening. See 

Figure 6-6. If tfais condition is upfaeld for any particular sub-area(s), SVE remediation will be 

permanently discontinued for that sub-area(s). 

7.1 ARM Estimation Criteria for Rebound Monitoring 

Tlie sub-area specific ARM concenttation tliresfaold(s) witfa wfaicfa to base a decision as to wfaetfaer 

or not to sfaut off an exttaction well and initiate rebound monitoring witfain a sub-area are ultunately 

based on VLEACH and MbcCell mcxiel results. Tfaese models are based on tfae assumption tfaat 

vadose zone contamination is tfae source of Subunit A groundwater contamination. Integration of 

field derived SVE monitoring data into a decision mattbc tfaat will lead to laboratory analyses and 

computer modelmg requfres a useful and flexible protocol. Additionally, because tfaere exists a large 

number of vertical disfribution(s) and soil vapor concenttation(s) combuiations tfaat may result m a 

sub-area passing VLEACH and MbcCell screening (Subunit A groundwater TCE concenttations less 

tfaan 5 fig/L), the protocol must be able to reduce tfae concenttation/disttibution mattbc to a 

manageable size. In order to address tfaese manifold requfrements, an approacfa faas been developed 

wfaicfa is based on estimating projected likely soil v^or monitoring well concenttation and vertical 

disttibution scenarios following SVE operation at individual sub-areas witfain tfae polygon undergoing 

tteatment. Tfae rationale used to estimate projected soil vapor concenttations and resultant vertical 

disttibutions of VOCs in tfae vadose zone following SVE remedy incorporates existing soil v ^ r data 

collected from Pfaase II vapor monitoring wells, known pfaysical soil parameters, soil v ^ r 

concenttations, VOC vertical disttibutions, and experience at operating the SVE system at Polygons 

79 and 84. Tfae approacfa includes flexibility to take into account current vadose zone conditions to 

adjust die modeling and monitoring program. A description of tfais approacfa as it pertains to tfae 
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polygon being tteated and faow Gcxxlyear proposes to utilize tfais approacfa for closure of eacfa sub-

area is described below m a step-wise manner. 

Initially, tfae existing total soil vapor concenttations and resultant vertical disttibution of VOCs in tfae 

vadose zone were utilized from results of tfae June, 1993 fhase I/II investigation at Polygons 96/92 

and 27A. Evaluation of tfaese investigative results are summarized in Table 7-1. 

Table 7-1 
Phase II Vadose Zone WeU Contaminant Distribution 

Polygon WeUs Total VOC Vapor Total Soil Concoitration VOC Location / 
Concentrations as TCE (ppmV) (ug/kg) • Loading 

VP-96-13 31 96 middle tq>per-fine / 
VP-%-26.5 210 659 lower coarse 
VP-96-37.5 220 719 
VP-96-50 150 473 

VP-92-17 35 85 bottom / lower coarse 
VP-92-28 167 415 
VP-92-40 211 531 
VP-92-52 440 1201 

VP-27A-12 170 533 bottom / lower coarse 
VP-27A-21 290 898 
VP-27A-36 420 1318 
VP-27A-45 440 1378 

NOTES: 

Total soil concoitratioiis generated by converting v ^ r conc^trations from ppmV to ug/L, thai 
multiplying by site + value of 0.599 L/Kg. 
Upper-line vadose zone = 0 to 30 feet below grade. 
Lower coarse vadose zone = 30 to 60 feet below grade. 

fsilty and clayey materials faave been noted to occur from ground surface to ̂ proximately 30-feet 

below grade defining an "upper fine" vadose zone. The "upper fine" zone sharply grades into 

coarser sandy and gravelly materials from 30 to 60 feet below grade wfaicfa faas been termed tfae 

"lower coarse" zone. Based on tfaese conditions, tfae vadose zone above tfae Subunit A aquifer can 

be separated into two general units about tfae site. Based on diis local geologic condition, SVE 

remedy within tfae Subunit A vadose zone is anticipated to sfrongly favor VOC removal widiin tfae 

lower coarse materials due to botfa faigfaer permeabilities cfaaracterizing tfae "lower coarse" materials, 

as well as overall greater VOC concenttations. Tfaese conditions were observed to be the case in 
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bodi die 1988 SVE pilot test and during die SVE remedy at Polygons 79 and 84. These conditions 

form the basis for simulating various vadose zone remediation levels to acfaieve sub-area closure. 

In order to evaluate the necessary sub-area vadose zone remediation level as detennined by soil 

vapor, die VLEACH aixl mbcing cell model was utilized incorporating die 1993 Polygon-specific 

VOC concenttations and vertical disttibutions illusttated in Table 7-1 widi die data ttends observed 

during SVE remedy at Polygons 79 and 84. 

Analysis of die 1988 SVE pilot test recovery datii in Polygon 79 revealed diat after only ten days of 

tteatment, the vadose zone concenttations were reduced by 73% (3,700 /tg/L to 1,004 /ig/L). After 

twelve days of rebound, approximately 15% of tfae initial concenttation rebounded (436 /ig/L) witfa 

a total rebound of 21% (794 /ig/L) of tfae pre-test concenttations. Based on tfais analysis, a total 

rebound fartor of 1.79 (1,798 /ig/L -r 1,004 ng/L) was establisfaed for Polygon 79. Similar results 

were observed at Polygon 84. Incorporating unknown variables sucfa as dynamic soil moisture 

content, VOC diffusion from adjacent polygons, and VOC volatization from tfae water table, a 

conservative rebound factor of 4.0 is used as tfae target to initiate rebound momtoring for sub-area 

closure. Tfais rebound factor was found to accurately represent tfae dynamic vapor-pfaase equilibrium 

in tfae vadose zone during remedy operations in botfa Polygons 79 and 84. Based on tfaese data, tfae 

same rebound factor will be used for Polygons 96, 92 and 27A. 

In order to establisfa sub-area operation/sfaut down initiation milestones, tfae VLEACH and MixCell 

model was utilized. Tfae June 1993 soil vapor concenttations and tfaefr vertical disfributions 

illusttated in Table 7-1 were input into tfae models. Model simulations are performed wfaicfa 

systematically reduced tfae VOC concenttations in tfae vadose zone to acfaieve tfae EPA defined 

polygon-specific ARM. In addition to evaluating tfae ARM concenttations (soil vapor concenttations 

resulting m groundwater TCE concenttations of 5 /ig/L using tfae VLEACH and MbcCell models), 

a lower-ARM concenttation was evaluated. Tfae lower-ARM concenttation is determined by using 

tfae rebound safety factor of 4.0 ^plied to tfae tfaresfaold ARM. Based on the site-specific 

remediation level of 5 /ig/L as TCE in̂ ubunit_A.groundwater, the lower-ARM VLEACH and 

MixCell concenttation is set at approximately L25 /ig/L (5.0 /ig/L -J- 4) as TCE in Subunit A 

groundwater, As sub-area operational data becomes available, tfae lower-ARM factor will be 

modified accordingly to minimize the number of rebound pericxls necessary for sub-area closure. 
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To evaluate the tiireshold ARM and lower-ARM redurtion concenttations necessary for sub-area 

closure, tfae VLEACH model was used for simulations in die following manner: 

Input tfae converted total soil concenttation disttibution values (/ig/Kg) in Table 7-1 

using parameters in Table 7-2 witfa tfae appropriate sub-area specific values mto tfae 

VLEACH model. Tfae total soil concenttation value will be entered adjacent to tfae 

ten 6-foot thick cells comprismg the vadose zone. 

Run tfae VLEACH mcxiel at 1-year mass flux oû ut statements, 10-year printout 

summaries, over a 30-year duration (or until a peak mass flux is demonsttated). 

Run tfae mixing cell mcxiel using tfae VLEACH output widi groundwater impart 

printouts on a 1-year basis over the duration that the VLEACH model was run (e.g., 

typically a 30-year duration). 

Reiterate this process using a range of converted total soil v^r concenttation values. 

Repeat this process until an approximate tfaresfaold total soil vapor concenttation and 

associated tfaresfaold ARM value is establisfaed tfaat, wfaen exceeded, gives rise to 

conttibuting to Subunit A groundwater TCE concenttations in excess of 5 /ig/L. 

Convert this tiireshold total soil vapor concenttation (/tg/L) into units of parts per 

million by volume (ppmV) as TCE. 

Use this adjusted sub-area speciflc total soil vapor concenttation in ppmV as TCE as 

tfae fleld monitoring criteria for ARM estimation. 

Using tfais f̂ proach allows for a technical basis for sub-area operation and sfaut-down tfaat is tied to 

die VLEACH model and die 1992 Consent Decree (Appendbc B). Since each sub-area may contain 

vadose zone-specific parameters tfaat effert contaminant ttansport and removal, eacfa sub-area may 

faave an ARM threshold concenttation developed from sub-area specific soil vapor data. 

Development of tfaese parameters for eacfa sub-area will allow for SVE operation to be suspended 

in one or more areas during polygon remediation. 
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Table 7-2 
SUMMARY OF SOIL PHYSICAL AND CHEMICAL PARAMETERS USED 

IN DETERMINING TOTAL SOIL TCE CONCENTRATIONS (̂ g/Kg) 

Parameter Value Units 

0.0915 L/Kg 

fo. 0.074% Dimoisionless 

0.473 Dimraisionless 

c. Varies A»g/L 

CT Varies /ig/Kg 

Pb 1.64 g/cm' 

Or 38.1% Dimensionless 

e» 25.5% Dimensionless 

K« 123.6% L/Kg 

KgT 0.599 L/Kg 

Depth to Ground Water 60 f l 

Note: 
* From Lyman (1982) 

Tfaree model scenarios were executed for eacfa of tfae tfaree polygons. Tfaese runs include tfae current 

polygon status, and two additional mns witfa reductions in tfae VOC concenttations. Modeling run 

numbers 1, 2, and 3 presented ui Table 7-3 each focus on realistic scenarios A îiere reduced vapor 

concenttations have been calculated using syndietic data within tfae lower coarse zone. 

Mcxiel 1 demonsttates tfae current polygon modeling conditions with a resultant Subunit A 

groundwater concenttation of 5.685 /ig/L. Referring to Table 7-2, Mcxiel Run 2 estimates resultant 

Subunit A groundwater impart based on reducing the existing total soil concenttation at tfae two deep 

piezometers at Polygon 84 by 15%. Specifically, tfais constitutes a redurtion in piezometer VS-

VP84-36 from a concenttation of 380.37 /tg/Kg to 323.31 /tg/Kg, and in piezometer VS-VP84-45 

from 748.15 /ig/Kg to 635.93 /ig/Kg. Loading these syndietic data-reduced concenttations into tfae 

VLEACH and MbcCell screening models yields an estunated Subunit A groundwater impart of 4.833 

/tg/L. The results of Model Run 2 pass die VLEACH and MixCell screening by reducing Subunit 
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Table 7-3 
ARM ESTIMATION CALCULATIONS FOR POLYGON 96 SUB-AREAS MONITORING 

A R M Modding Soil Vapor Modelled Total Pncentage Approximate Modelled 
Run Nuinber Monitoring Soil Reduction from Corresponding Maximum 

Piezometer Concentration Actual Soil Vapor Subunit A 
Designation* Concentration Concentradon Impact to 

Reduction in (Converted from Groundwater 
each >»g/L to ppmV (Mg/L) 

Piezometer** as TCE) 

1 VP-96-13 96 0 29 26.992 
VP-96-26.5 659 0 201 
VP-96-37.5 719 0 219 
VP-96-50 473 0 144 

2 VP-96-13 96 0 29 4.846 
VP-96-26.5 198 70 60 
VP-96-37.5 72 90 22 
VP-96-50 47 90. 15 

3 VP-96-13 48 50 15 1.239 
VP-96-26.5 33 95 10 
VP-96-37.5 22. 97 7 
VP-96-50 14 97 4 

NOTES: 
See Appendix C for the well construction logs. VP-96 installed during 1993 Phase H 
Investigation. 
Based on Projecting Residual VOCs assuming On-going SVE Remedy. 
BOLD print indicates that the Modelled Concentrations and Distributions passed the VLEACH and 
MixCell testing. 

A groundwater TCE concenttations below die MCL of 5 /tg/L. In order to remain conservative, to 

anticipate soil vapor rebound conditions, and to minimize reboimd cycles following SVE sub-area 

well shutdown, the targeted MixCell Subunit A groundwater result was set at one quarter of tfae 

MCL, or at approximately 1.25 /tg/L. 

In order to evaluate what initial soil vapor concenttations would give rise to a MbcCell detennined 

Subunit A groundwater concenttation of ĵ proximately 1.25 /tg/L, additional model mns were 

completed in an iterative fashion. Model Run 3 simulates reduced soil vapor concenttations within 

tfae vadose zone to yield a maximum Subunit A groundwater concenttation of approximately 1.25 

/tg/L, as determined by die VLEACH and MbcCell screening models. Tables 7-3, 7-4 and 7-5 

present die various present state (Run 1), ARM (Run 2), and lower-ARM (Run 3) model simulations 

for Polygons 96, 92 and 27A, respertively. See Appendbc H for die mcxleling support data. 
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Table 7-4 
ARM ESTIMATION CALCULATIONS FOR POLYGON 92 SUB-AREAS MONITORING 

ARM Modeling Soil Vapor Modelled Total Percentage Approximate Modelled 1 
Run Number Monitoring SoU Reduction firom Corresponding Maximum 

Piezometer Concentration Actual Soil Vapor Subunit A 
Designation* (Mg/Kg) (Concentration Concentration Impact to 

Reduction in (Cottverled from Groundwater 
each ftg/L to ppmV (Mg/L) 

Piezometer** as TCE) 

1 VP-92-17 85 0 26 7.559 
VP-92-28 415 0 127 
VP-92^ 531 0 162 
VP-92-52 1201 0 367 

2 VP-92-17 85 0 26 4.917 
VP-92-28 415 0 127 
VP-92-40 345 35 106 
VP-92-52 780 35 239 

3 VP-92-17 85 0 26 1.219 
VP-92-28 415 0 127 
VP-92-40 85 84 26 
VP-92-52 192 84 59 

NOTES: 
* See Appendix C for the well construction logs. VP-92 installed during 1993 Phase n 

Investigation. 
Based on Projecting Residual VOCs assiuning On-going SVE Remedy. 
BOLD print indicates that the Modelled Conc^itrations and Distributions passed the V L E A C H and 
MixCell testing. 
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Table 7-5 
ARM ESTIMATION CALCULATIONS FOR POLYGON 27A SUB-AREAS MONITORING 

ARM Modeling Soil Vapor Modelled Total Percentage Approximate Moddled 
Run Number Monitoring SoU Reduction from Corresponding Maximum 

Piezometer Concentiation Actual SoU Vapor Subunit A 
> Designation* (Mg/Kg) Concentration Concentiation Impact to 

Reduction in (Convoted fiom Groundwater 
each Mg/L to ppmV (Mg/L) 

Piezometer** as TCE) 

1 VP-27A-12 533 0 162 5.943 
VP-27A-21 898 0 275 
VP-27A-36 1318 0 403 
VP-27A-45 1378 0 421 

2 VP-27A-12 533 0 162 5.053 
VP-27A-21 898 0 275 
VP-27A-36 1120 15 342 
VP-27A-45 1171 15 358 

3 VP-27A-12 400 25 122 1.186 
VP-27A-21 674 25 206 
VP-27A-36 198 85 60 
VP-27A-45 207 85 63 

NOTES: 
* See Appoidix C for the well construction logs. VP-27A installed during 1993 Phase II 

Investigation. 
'*"*' Based on Projecting Residual VOCs assuming On-going SVE Remedy. 

BOLD print indicates that the Modelled Concentrations and Distributions passed the V L E A C H and 
MixCell testing. 

Included in Tables 7-3 tfarougfa 7-5 for eacfa syntfaetic model condition is tfae equivalent soil v ^ r 

concenttation in units of ppmV as TCE conesponding to tfae modelled total soil concenttation 

(jig/Kg) for each soil vapor piezometer. Tfae conversion first utilued Equation 7-1 giving units of 

ng/L, wfaicfa were then converted to units of ppmV according to the following equation: 

C, (/ig/L) X 24.04/MW = C, (ppmV) 

Equation 7-1 

wfaere: 

MW = molecular weigfat of TCE (131.39 grams) 

Tables 7-3, 7-4 and 7-5 contain the converted soil vapor concenttation data (ppmV) for each of die 

^ tfaree polygons for the base concenttations as well as the ARM and lower-ARM concenttations. For 
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Tables 7-3, 7-4 and 7-5 contain tfae converted soil vapor concenttation data (ppmV) for eacfa of tfae 

tfaree polygons for tfae base concenttations as well as tfae ARM and lower-ARM concenttations. For 

eacfa of tfae tfaree polygons, tfae VLEACH and MbcCell modeling indicates tfaat tfae lower-ARM soil 

vapor concenttations will result in modeled groundwater concenttations tfaat meet the conditions of 

Appendbc B of tfae Consent Decree. 

During SVE sub-area operations, tfae lower-ARM soil vapor concenttations will be used as the basis 

for sub-area shut-down initiation. It should be noted tfaat all of tfae soil vapor concenttations in 

Tables 7-3, 7-4 and 7-5 are in tfae ppm range, and tfaerefore, field instrumentation can be used for 

monitoring purposes. 

7.2 Field Monitoring for Sub-Area WeU Operations 

Figure 7-3 provides a flow chart summarizing tfae proposed field monitoring protocol for SVE sub-

area exttartion well operation. Refening to Figure 7-3, during ongoing SVE remedy at a sub-area 

well, routine SVE well monitoring will proceed as described in Sertion 6.0 of tfais document. Field 

soil vapor samples will be collected from monitoring wells using tfae metfacxls as described in Sertion 

2.1 of die November 25, 1992 SVE Fmal Design Document and Section 6.0 of this report. Briefly, 

tfais metfaod includes an initial purging of tfae monitoring well, followed by gas collertion dfrertly 

into a 3-liter edacity Tedlar bag using a soil vacuum box. 

Purge and sample rates will be maintained at 200 ml/min and new segments of tubing will be used 

between samples. Upon sample completion, a field pfaotoionization detector (PID) calibrated to tfae 

compound TCE will be inserted into tfae Tedlar bag and tfae maximum reading recorded. If soil 

vapor concenttations as determined by tfae fleld instmmentation are measured above sub-area speciflc 

lower-ARM concenttations at v ^ r piezometers, remediation will continue. See Tables 7-3,7-4 and 

7-5 for tfae lower-ARM soil vapor concenttations. If faowever, soil vapor monitoring levels at 

individual piezometers are detennined to be at or below sub-area speciflc lower-ARM concenttations, 

sfaut-down for tfaat sub-area will be initiated. Initiation of sub-area shut-down monitormg will consist 

of three major pfaases: initial rebound, model sampling, and closure sampling. Eacfa of tfaese phases 

are described below. 
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Initiation of sub-area sfaut-down will commence widi tfae initial rebound pfaase. The initial rebound 

pfaase allows the tteated sub-area vadose zone to re-equilibrate with respert to the contaminant liquid, 

soluble and vapor pfaases. Based on tfae Polygons 79 and 74 operations data, a period of 14 days 

has been estimated to be a representative rebound period smce greater than 75% of tfae possible 

rebound had occurred during this period in the past (see Section 6.6). As with otfaer sub-area 

tteatment parameters, tfais period will be adjusted as operational data becomes available to minimize 

tfae number of necessary rebound events. If tfae soil vapor concenttations rebound is greater than 

20% of the initial or previous sub-area maximum concenttation, wfaicfaever is latest, tfae sub-area 

exttartion well will be restarted. If tfae soil vapor concenttations rebound less tfaan 20% of tfae initial 

or previous sub-area maximum concenttation, samples will be collected from tfae sub-area monitoring 

well for Conttart Laboratory Program (CLP) laboratory analysis. Tfae sub-area monitoring well will 

be sampled using tfae identical protocol specifled in Sertion 2.1.3.6 of tfae November 25, 1992 SVE 

Final Design Document, and in tfae Pfaase I/II (Juality Assurance Projert Plan, and submitted to a 

CLP Approved laboratory for certifled analysis using tfae TO-14 analytical metfaodology. 

(^alytical results of laboratory submitted samples will be input into tfae VLEACH and MbcCell 

mcxiels using tfae criteria establisfaed in Section 2 of tfae November 25, 1992 SVE Final Design 

Document. Speciflcally, for laboratory results of soil vapor rebound samples, tfae only change tfaat 

will be imposed to tfae model input process is tfae analytical data and its resultant verifled disttibution. 

All odier process and model input variables will remain uncfaanged. In tfais context, SVE 

remediation progress will be gauged based on soil vapor concenttation data only. 

Individual sub-area exttartion wells witfain a given polygon are numbered sequentially beginning witfa 

tfae polygon number followed by tfae number 1 and counting upwards to include all tfae wells witfain 

tfae polygon. Since tfae point of compliance witfa eacfa sub-area is its associated monitoring well, all 

samples for VLEACH screening will be collected from tfae monitoring wells. 

A total of three sub-areas exist in Polygons 96 and 92, and one sub-area in Polygon 27A. Exfrartion 

wells contam a prefix, VEW, in designation wfaile monitoring wells contain a VP prefix. See 

Drawing 96-C-l, Appendbc A. 

) 
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VLEACH and MbcCell simulations and data reports will contain tfae faeader wfaicfa pertains to its sub-

area. For instance, tfae second sub-area in Polygon 96, named 96-2, will contain exttartion well 

VEW-96-2 and monitormg well VP-96-2. Vapor samples for con̂ iliance will be collected from VP-

96-2 and die laboratory data, once received, will be input into die VLEACH and MbcCell models 

under tfae faeader 96-2. All data reporting will contain tfae ŝ propriate designation prefixes for 

continuity. 

If die modelling results demonsfrate tfaat tfae sub-area well fails the VLEACH and MbcCell screening, 

the sub-area exttaction well will be tumed on and SVE monitormg will continue. If, however, 

mcxielling results demonstiate tfaat tfae sub-area well falls below tfae sub-area ARM diresfaold levels, 

tfaen tfae sub-area rebound period will officially commence and a final round of samplmg and analysis 

for closure will follow 90 days later. Reference Sfaarp letter to U.S. EPA dated October 29, 1993 

regarding rebound verification. Following tfais 90-day rebound pericxi, a second round of analytical 

soil vapor samples will be collected from the sub-area SVE monitoring well and submitted to die 

CLP approved laboratory for analysis. See Figure 6-6. These data will be mput into tfae VLEACH 

and MbcCell screening models to evaluate wfaetfaer tfae sub-area well continues to pass tfae screening 

test. If tfae resultant Subunit A groundwater TCE concenttations as determined by tfae VLEACH and 

MbcCell models fall above the Consent Decree liinit of 5 /ig/L, tfaen SVE operations will be re

initiated at the sub-area exttartion well. If, faowever, Subunit A groimdwater concenttations continue 

to fall below tfae Consent Decree lunit of 5.0 /tg/L, tfae sub-area well operation will be permanentiy 

discontmued, and SVE operations will proceed in tfae next prioritized sub-area. 

|Use of tfais approacfa allows for a tecfanical basis for sub-area operation and sfaut-down tfaat is tied 

to tfae 1990 Consent Decree. Since eacfa sub-area may contain vadose-zone specific parameters tfaat 

effert VOC contaminant ttansport and removal, eacfa individual sub-area may faave a lower-ARM 

and thresfaold ARM concenttation developed from sub-area specific soil vapor data. Development 

of tfaese parameters for eacfa sub-area will allow for SVE operation to be suspended in one or more 

areas during polygon remediation for rebound monitoring, and/or permanently suspended, based on 

certified laboratory analysis and VLEACH and MbcCell modellmg results, if needed. Lastiy, tfae 

approacfa for Polygons 96, 92 and 27A faave been prepared based on data, from SVE operations at 

Polygons 79 and 84 as well as tfae 1988 RI/FS SVE pilot test. Since tfae vadose zone conditions are 

dynamic widi respert to time and location, the decisional criteria presented in this section are 
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estimationsTj These values will be mcxlified if necessary as current sub-area specific data becomes 

available. Tfaese modifications will be tiansmitted to U.S. EPA prior to incorporation into tfae O&M 

protocol. Tfae results of all monitoring events, laboratory analytical results, and VLEACH and 

nuxing cell mcxleling will be submitted to U.S. EPA in Goodyear's monthly report. 
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9.0 GLOSSARY OF TERMS 

Tfae following terms and definitions listed below are mtended to provide tfae reader witfa an 

understandmg of tfae terminology and teclmical descriptions presented in the proceeding sertions. 

The terms, wfaere applicable, are consistent witfa tfae 1990 Consent Decree terminology. 

Primary ARM: Refers to tfae 1990 Consent Decree stipulated limit ui soil concenttations, wfaen if 

exceeded, give rise to Subunit A groundwater TCE concenttations in excess of 5 /ig/L, following 

VLEACH and MbcCell conqiuter model screening. 

Lower ARM: Refers to Gcxxlyear's conservative mcxiification of tfae Primary ARM, wfaicfa wfaen 

applied to sub-area SVE monitoring wells, results in Subunit A groundwater TCE concenttations of 

approximately one-quarter (1/4) of die Primary ARM, or 1.25 /tg/L, tfarougfa VLEACH and MbcCell 

model screenmg. Tfae lower ARM value is sub-area specific and is to be used as a criterion witfa 

wfaicfa to base tfae field decision of when to initiate SVE rebound monitormg only, no odier purpose 

is implied. 

Lower ARM concentration: Tfae lower ARM concenttation is tfae approximate soil vapor 

concenttation in units of parts per million by volume (ppmV) tfaat is measured at an SVE monitoring 

wellfaead using field instrumentation results m the lower ARM groundwater concenttation of 1.25 

ng/L as determined by VLEACH and MbcCell. Tfae use of die lower ARM concenttation value is 

also sub-area specific, and its utility is limited to basmg field decisions on wfaen to mitiate rebound 

monitoring. 

SVE: Acronym for Soil Vj^or Exttaction. 

Sub-area: As tfae term sub-area is used in tfais document, it represents tfae total zone of infiuence 

in vadose zone soils tfaat a single SVE exttaction well imparts duruig vadose zone SVE remediation. 

In tfais context, term is consistent widi tfae 1990 Consent Decree. 

WeUhead: The wellfaead is die vertical protmsion of well casing above groimd surface. 
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WeU Header: Tfae well faeader is a lateral pipe segment extending from the wellfaead tfaat will 

support SVE monitoring instrumentation and convey exttacted vapors to tfae SVE tteatment system. 

Pressure: Tfae term pressure as it is used in this document refers to the force per unit area measured 

above ambient atmospheric conditions. Units of expression may include inches of water, inches of 

mercury, psi, or bars. 

Vacuum: Tfae force per unit area measured below ambient atmospfaeric conditions. Vacuum uses 

similar units as pressure and may be used mtercfaangeably tfarougfaout tfais document. 

Radius of Influence: Tfae radius of soil vacuum infiuence (Ri) is defined as the area or volume of 

vadose zone soil sunounding an SVE well that exfaibits a measurable vacuum wfaen tfae exttaction 

well is exerting a vacuum on tfae soil. Typically, Ri is expressed as a radial distance away from a 

designated SVE exttartion well in feet or meters. 

Sweeping Radius: Tfae sweeping radius (Rs) is defined as die area or volume of vadose zone soil 

sunounding a SVE well wfaose soil vapor will be drawn into tfae prcxiucing well over time. Tfae 

Sweeping radius (Rs) extends beyond tfae radius of influence (Ri). 

Rebound: Refers to tfae temporary discontinuance of SVE operations on one or more SVE 

exttartion wells for the purpose of permitting ambient subsurface conditions to affert soil vapor 

concenttations and disttibutions tfarougfa multi-pfaase equilibration. SVE rebound will be utilized at 

tfae site to permit SVE monitoring well sampling, assist m tuning SVE system efflciency, advancing 

tfarougfa SVE remedial progress over tune, and forms tfae initial pfaases of sub-area closure. 

Upper-fine vadose zone: Refers to tfae vertical extent of sandy-silt to clayey soils comprising tfae 

Subunit A vadose zone about the site extending from ground surface to approximately 30 feet below 

grade. 

Lower-coarse vadose zone: Refers to tfae vertical extent of coarse sand to gravelly soils comprising 

tfae Subimit A vadose zone about the site extending from approximately 30 feet below grade and 

extendmg downward to the Subunit A groundwater table. 
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STMP PVC TO FENCE 
POSTS AT GRADE WITH 
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t̂a \ uscHwa STACK SUPPORTED BY 
^ BLOWCR ENCLOSURE VU STEEL 

ANGLES 9' ABOWE GMOE 

8" SCH 30 STCa P«>E 
BUMER TO STACK 

SECURHY FENCE 
GALVAMZED STEa 
WITH Vttn. STRP 
INSERTS (TAN COLOR) 
• / (2) 5̂  WOE 
SW»I6 GATES. 
LOCKtM. 6' HCH 

SUW> 

WOXD STEa 
DBOWiCE STACK 
coNNEcnoti pme 

6'« FLE)aSLE TUBMG 
(VAPOR MXI) 

NOTES: 

1. REFER TO AFS ORNMNGS 8788-03. 03A. 8788-05. 06A. 8788-04. 04A 
FOR IREATUENT SYSTEM CONFIGURATION DETALS. 

1 AU PPmG BETWEEN SMDS OR WEU HEADERS TO GE SCHEDUU 
80 PVC (8'«) UNLESS OTI€RWISE NOTED. 

3. ELECTRCAL PANEL LOCATED MHMAJM 2S FEH OUTStOE CLASS I OIV 2 AREA 

4. Pf>MG CONNECTDNS BETWEEN SKD #T TO C-1. C-1 TO C-2. 
ANO C-2 TO B TO BE 6*« FLEXQLE SPStAUTE HOSE 
W/ALUMMUU CAMLOCK FITTM6S 

5. FENCE AROUND IREATUENT COMPOUND TO BE 6' HGH 
WITH COLORED LAT1CE TO MATCH SUROUNOMGS (TAN OR SlflLAR). 
ANO SAFETY/SECUfinY PLACARDS. 

6. fFQR TREATMENT AREA GRAOMG. SEE OaAH. IA. DRAWING M-1 

7 AOJUST TREATMENT 
SYSTEM SMD LOCATIONS ANO CONNECTIONS TD FIT 
WITHM TREATMENT AREA 

lECENO 
A/Wa AIR/VHTER SEPARATOR 
B = BLOWER 
C - CONCRETE PAO 
C-1 -CARBON VESSa 
T - WATER TANK 
P - PUHP 
C - ELECTRICAL PAO 

POWER nSTRBUnON ANO CONTROL 
PANEL SEE DRAWMG E-2 
THROUGH E-7. MM 2S FT. FROU 
IREATUENT AREA-CLASS 1 ON 2. 

CHAIN LMK 
SECURfrr FENCE 
wAOCMNG GATE, 

e' MGH 

EUCTRCAL SERVICE 480 VOLT AC. 
3* 200 AMP. SEE DETAL/2T 

CONOUn FOR ELECTRCAL 
ABOVE CRAOC. SCE ORAWmC E-7 

EXSTING CWWUK FENCE 

6" SCH 80 PVC ^ 

CAMLOCK COMCCTION 

6' FLEXBU HJBMG (VAPOR BflET) 

1-r coNomr-TuewG-vAPOR ANAUZER 

6'« SCH 40 PVC HEADER 
FROU VAPOR WELLS 

SROO PVC RBER TO 
7T0P OF CARSON UMT 

UOUNTED AREA UGHT 
17SW HG VAPOR WTIH 
PHOTOELECTRC CELL 12CV 1 0 
CTYI» OF 2) 

- 6'« SCH 40 PVC 
FROU VAPOR WELLS 
SEE ORAWING C-2 
FOR PIPING COWCCnONS 
m BLENOMG STATION 

CONCRETE FOUNt ATION 
TO SECURE STACK AND SUMP 
(3000 PSI; 24'xa4'x24lD: 

1-1* COWUT-IUBMC (2 TDIM>-VMO) ANM.YSR 

o ' 3/4* C CONDUIT FOR MTERCONNECIUN 
TO AIR SPARGMG COUPRESSOR 

ELECTRICAL CONOUT 
ABOVE GRADE ATTACH CONOUI 
MOUNTED ON FENCE POSTS 
AND UNISTRUT AS REOO. 

cownuff scHgnut£ 
1 - 1-C 
2 - 1-1/2t 
2 - 1"C (FOR TUBMC) 
2 - 3/4IC 
1 - 3/4*C (TO COIfflESSOR) 
1 - 3/4" C (ID AREA UGHT) 

BLOWER ENCLOSURE TO BE SO 
6* BaOW SUiROUIDMG FMAL 
GRADE BASE TO BE l£Va 
ANO WITHIN SHADED AREA SCARFIED 
ANO COMPATEO TO 90X PROaOR 
DENSITY 

PROPOSED CARBON UNIT 
tOCATUN (3) 

SCARIFY GRADE ANO COMPACT 
NATTVE SOIL AND FLL (AS REO'D) 
TO 90X PROCTOR DENSITY. 
PLACE ANO COMPACT 4" TMCK 
1/2 ' -3 /4 ' GRAVa 

PROPOSED AIR/WATER 
SEPARATOR SKIO 
LOCAHON (8*Xir) 

LIMIT OF GRADING 

PLACE 1/2''-3/4" GRAVa ANO FLL AS RBQ'O. 
MEET EXISTING GRADE OUTSIDE TREATiCNT 
AREA UMITS (4 SIDES). SLOPE O 8X MIN. 

TREATMENT AREA GRADING PLAN 
SCALE: NONE 

TREATMENT PLANT DETAIL 
SCALE: NONE 

METCALF tc EDDY 
NONE 

l l ^ l J ' 
SAN PPBO. CA 100s 

PGA - Goodyear 

APPROVED OATC 

SOIL VAPOR EXTRACTION SYSTEM 
RMAL DESKJN-POLYGON 96/92/27A 

mmm HOC 

96-M-1 

METCALF tc EDDY 
NONE 

l l ^ l J ' 
SAN PPBO. CA 100s 

PGA - Goodyear 

APPROVED OATC 

SOIL VAPOR EXTRACTION SYSTEM 
RMAL DESKJN-POLYGON 96/92/27A 

mmm HOC 

96-M-1 

NUHaO) INK ar OCCKCD 

METCALF tc EDDY 
nmm SPI 

NONE 

l l ^ l J ' 
DAIE 

mr lb 

PGA - Goodyear 

APPROVED OATC 

TREATMENT SYSTEM LAYOUT. 
PIPING. AND GRADING DETAILS cr22.tMEts 



ATTACH 6" SCH 80 P»«: TO 
STEa PIPE VIA ADAPTER 

AHACH PVC PIPING TO 
SLOWER ENaOSURE 

6" SCH 80 PVC 

FOR 
BLOWER MFLUENT 

STEa ANGLES WELDED 
FOR STACK SUPPORT 

6* STEa DISCHARGE 
STACK (EXISTING) 

1/4-* NPT LABCOCK SAta>t£ 
VALVE - BAU (np) 

6 ' SCH 80 Pw: / 
BEHMD BLOWER ENCLOSURE-^ 

6 ' SCH 80 PVC ADAPTER 
(SUP X fPT) 

ISTING CAMLOCK COUPUNG 

« ' FLEXIBLE TUBMG 
FROM CARBON UNIT 

6 ' SCH 80 PVC BCHINO 
BLOWER ENCLOSURE 

BLOWER ENaOSURE INSTAUED 
6 ' BELOW GRADE 

3* • SCH 40 TEE (SUP x SUP M SUP) 

CONC. APRON 
4 SUES' 

STEEL ANGLES WCU)EO FOR STACK SUPPORT 

6" SCH 80 PVC 
TO FLEXIBLE 
TUBING (CAMLOCK 
CONNECTION) 

PPE CLAMP BOLTED TO 
STEU SUPPORT 

e ' STEa DISCHARGE STACK 
(EXISTING) 

ADJUST BLOWER COtMECTION 
PIPING BY FIELD WEUMNG 
AS NECESSARY 

SUMP (EXISTING) 
1/2-* X 12" J-80LT 

VOCLAY GROUT FROM BENTONITE SEAL 
TO VAULT BASE 

IN 6" UFTS 
BENT0»aTE SEAL ( l 8 ' } B - 2 0 SIZE CRUM8US 
PLACE ANO HYDRATED 

3 ' * SCH 40 PVC 
WEU SCREEN 
MACHINE SLOTTED (0.02*) 

3 / 8 ' PCA STONE 
G R A V a PACK 

NOM. 10* -12* DIA. BOREHOLE 

LEVELING NUT 
NON-SHRMK, 
NON-METAUIC GROUT 

5« SLOPE-

CONCRETE BASE 
(24"i<24"x24') 

EXTRACTION WELL DETAIL-WELLS VEW 9 6 - 1 . VEW 96-2 . VEW 9 6 - o / T A 
SCALE:NONE V - J ' 

BLOWER 
SCALE: NONE 

6' MIN 

ENCLOSURE CONNECTION DETAILS 

uwE at oaaoD 
2̂  METCALF & EDDY 

CPB 

OCCMD SP2 

NONE SAM OEGO. CA 199S 

CUT. I t t Ko. 

PGA - Goodyear 

APPWNED OATC 

SOL VAPOR EXTRACDON SYSTEM 
RNAL DESKa^-POLYGON 96 /92 /27A 
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PIPING DETAILS I 
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1/4* • NPT 
LABCOCK SAMPLE 
VALVE-BAU TYP 3* ORIFICE PLATE 

DIFFERENTIAL PRESSURE 
INUCATOR 

3*« SCH 40 PVC PIPE 

11 
•3* SCH 40 PVC FLANGES 

3"« SCH 40 PVC P9>E 

3 SCH 40 PVC TEE 

EXISTING CHAINUNK FENCE 

SECURE PIPING TO FENCE WfTH 
UNISTRUT. BAND OR WORM DRIVE 
CLAMP 

3'« BAU 
VALVE (SUP X SL9») 

6"x 6"x 3" SCH 40 
REDUCING TEE 
(SUP X SUP x X S l ^ ) 

6"e SCH 40 SVE HEADER 

CONCRETE APPRON 

3*0 SCH 40 PVC 
EXTRACTION W E U 

21 

EXTRACTION WELL DETAIL VEW 27A-1 
SCALE: NONE 

18" MIN TO 18' MIN TO 
NEAREST OBSTRUCTION NEAREST 08STRUCTK}N 

3"« PVC VAN STONE 
FLANGE (BOTH SIDES) 

3"* PVC PIPE 
BOTH SIDES 

i-ORBTCE PIATE TO MATCH 
FLANGE 1.0. 

ORIFICE PLATE DETAIL 
SCALE: NONE 

THREADED CAP VACUUM 
TIGHT WITH VACUUM 
GREASE OR TEFLON TAPE 

6"# SCH 40 PVC TEE 

r -6*« SCH 40 90 ELBOW 
6"# SCH 40 BUTTERaY 
VALVE, VAN STONE FLANGE 
INSTALLED (HBV-92W) 

6"« SCH 
40 PVC ELBOW 
6'» SCH 
40 PVC 

TO SVE 
OPERABLE UNIT 

6"« SCH 40 BUTTERaY 
VALVE, VAN STONE FIANGE 
INSTALLED (HBV-92N) 

8"# SCH 80 PVC 90" ELBOW 

WEST HEADER 

SVE HEADER CONNNECTION DETAIL 
SCALEINONE 

l /4*« NPT U«COCK SAMPLE 
WIVE - BALL (TTP)-

3* » SCH 40 TEE (a jP x SUP x SUP) 
8* X i r PLASTC IR8CATI0N STYLE VAULT 

V / / / / / / / / / / / / A SLOPE IX 

3* • SCH 80 PVC PIPE 

COItfACIED NATM ONCKFU 
TO GRADE 9SX (AU SIDES) 

VOCLAY GROUT FROM GDHONITE SfAL 
TO VAULT BOrnOU 

IN 6* u n s 
BCNTONITE SEAL ( 1 8 ^ - 1 2 SIZE CRUMBLES 
PLACE AND HYDRATE 

3*« SCH 40 PVC 
WE U SCREEN 
MACI4NE SLOTTED (0.02*) 

3 / 8 * PEA STONE 
GRAVEL PACK 

— NOU. 10-12" • BOREHOII 

EXTRACTION WELL DETAIL VEW 9 2 - 1 . VEW 92 -2 , VEW 9 2 - 3 / 0 \ 
SCALE-NONE 

METCALF & EDDY 
CMOOD SP2 

NONE ^ SAW QgOO. CA 

otr. Itc Ho. 

PGA - Goodyear 

APPROVED DATC 

SOIL VAPOR EXTRACTION SYSTEM 
FINAL DESK>N-POLYGON 96 /92 /27A 

EXTRACTION WELLS AND 
PIPING DCTAILS II 

9 6 - M - 3 
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8 ' X 12' PLASnC IRRIGADON STYLE VAULT 

ORIFICE PLATE O m R E N T M L L l 
PRESSURE MDICATOR 

«• SCH PVC 
VAN STONE FIANGE 

EXISTINC 8" STD 
STEa FLANGE 

n a n CUT P K HOLES 
AS NECESSARY 

BACKFIUED ANO COMPACTED 
NATIVE UATERIAL TO GRAOC 
aSX (AU SOCS) 

6" SCH 40 PVC a 
(SOCxSOC) 

6 ' SCH 40 PVC 

ORIFICE PLATE VAULT DETAIL 
SCALE: NONE <1) 

FORKLIFT CHANNa 

EXISTING CHANNa SDFFEhCR 
e'* SCH 40 PVC a (SOCXTHREAO) 

CLAMP aaow TO srca PLATE 
WEU) STCa PLATE TO 
FORKUFT CHAIwa 
CONNECT TO EXISTING 
CAMJOCK HOSE CONNECTKM 

CARBON UNIT RISER DETAIL 
SCALE:N0NE 

ID 

CONC. APRON 
4 SIDES 

BACKFILLED 8C COMPACTED 
ABC TO SUB-GRAOE 
(ALL SIDES) 93% 
F M S H SURFACE PER 
TRENCH DETALS 

TWfnc BOX (H-10) nm 

UX3WC BOLT-OOWN OMR 

SAUPU WUCS. 1/4' LABOOCX. (NQ 

CONCRETC APRON 

s' GENnMnE-cEMExr cnouT 
PUK (3-391 BENTOMIE} 

3" BENT0M1E~SUCA PLUG. 
7SS S-20 eEHTONlIE 
2SX S - I 2 aucA 
PLACED * HYDRAIED M 1* UHS 

8' BENRMTC-SUCA P l U a 
7SX 8-20 BENIONITC 
2SX a-12 s u n 
PIACED * HVORATED M 1* UHS 

S' FVC MACHME-CUT SCREEN 
(ao2 SLon) t / 2 ' u>. (« EACH) 

8' BENRMTC-SUCA PUJG. 
7 » S-20 BENIOMTC 
fSX 8-12 SUCA 
RACED A mURMED M 1* UFIS 

1.5' PROfllKWTCD BENTOWTC SEAL (TIP) 

r FME SMO SEM. (TIP) 

5" GRAVa PACK (lYP) 

NOM. i r BORE 

SOIL VAPOR MONITORING WELL DETAIL 
S C A L E : N O N E (CLUSIEP Ct3HSTBUCTlQN) <1) 

LIMIT OF 
EXCAVATION 

3 ' O PVC SCH 40 
EXTRACTUM W E U -
(1 EACH-WEU 
VW.UES ONLY) 

COMPACTED A8C 
FOR PIPE BEO ft SURROUNOINC 
F l u (LEVa) TO 95X AS PCR 
Pff>C MFG PROCEDURES 

COMPACTED NATIVE 
BACKFILL LEVEL 
TO OSX - 3 * 

VAULT INSTALLATION DETAIL 
SCALE: NONE 

MWC gr OKoao 

METCALF & EDDY 
OMCMS SPZ 

NONC SAN OKOO. CA 1995 

our. Itc Na 

PGA - Goodyear 

APPMMED MTC 

SOIL VAPOR EXTRACnON SYSTEM 
nNAL DESKa^-POLYGON 9 6 / 9 2 / 2 7 A 

EXTRACTION WELLS AND 
PIPING DETAILS III 

m—B MX 

96-M-4 
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1/4*« NPT LABCOCK SAI«>L£ 
VALVE - BALL (TYP) 

3' « SCH 40 TEE (SUP x SUP x SUP) 
8" X 12' PLASTIC IRRMWTJON STYLE VAULT 

IB' MIN 

y / / / / / / / / / / / / / m 
3* • SCH 80 PVC PIPE 

8' X 12' PLASHC IRRX̂ ATION STYLE VAULT 

18* MIN 

COMPACTED NATIVE BACKFILL 
TO GRADE 95X (Aa SCES) 

VOCLAY GROUT FROM BENTONITE 
SEAL TO VAULT BOTTOM 
IN 6" LIFTS , ,̂  
BENTONfTE SEAL (18*)8-20 SIZE CRUMBLES 
PLACE AND HYDRATE 

y# ORIFICE PLATE DIFFERENTIAL 
PRESSURE FLOW INOICATOR 

EXISTMG CHA»AJNK FENCE 

3'# SCH 40 PVC PIPE 

6" X 6' X 3' SCH 40 
REDUCING TEE 
(SLtf» X SUP X SUP) 

6' SCH 40 PVC SVE WAOER 

6" SCH 40 JVC P»»E 

3" # TRL€ UNION BALL VALVE (SUP X SLIP) 

3'« SCH 40 PWC PIPE 

3"* SCH 80 PVC PIPE 

3"« SCH 40 PVC 
WELL SCREEN 
MACHINE SLOTTED (0.02") 

3/8-INCH WASHED 
PEA STONE GRAVEL 

NOTES: 

1. GALVANIZED STEa PIPE TO K FIELD-THREADED AS NECESSARY. 

2. DURAPLUS A«UNE POLYliERIC PB>ING MUST BE jaNED USMG 
DURAPLUS CEMENT ONLY. 

3. DURAPLUS AIR-LWE TO BE RATED FOR PRESSURES UP TO 
195 PSI AT TS^. 

^ — NOM 10-12" DIA. BOREHOLE 

EXTRACTION WELL DETAIL VEW 92-1 
SCALE: NONE <D 

.^^5 METCALF k EDDY 

KAW 

CPB SAN OEOO. CA 1996 

sar CHM. itc to. 

PGA - Goodyear 

APPROVED OATC 

SOIL VAPOR EXTRACTKJN SYSTEM 
FINAL DESIGN-POLYGON 96/92/27A 

EXTRACTION WELLS AND 
PIPING DETAIL IV 

OMime MX 

«8_M_5 
• B T : I 



ASPHM.TC CONCRETE OR 
CONCRETE PMCUEMT, MATCH 
gWWnCN ANO THCKNESS TO 
EXSIMC 

AGGREGATE BASE COURSE. 
COHPAa TO 9SX 

NKIWE SQL BAOnX. COUPAO 
TO 95X PER UFG SPEOnCAIIONS 

SANO BEDOMG 
lEVa ANO COMPAa 
TO 95X 

3"« SCN 80 PVC ON t 

TRENCH SECTION - TRAFFIC AREA 
SCALE: NONE REFERENCE: MAG. STANDARD OETAIL #200 

•CONCRETE FILIED 
4"# STEa 
GUARD POST 

BOLT FIANGE 
TD EXSTING 
SURFACE 

EXISTING CONCRETE/ASPHALT SURFACE 

8' X 12* PLASTIC IRRIGATION TYPE VAULT 

3*« TRUE UNION BAa VALVE 

3*» SCH 40 TEE WITH 
CAP TRANSmON TO 
BELOW GRADE 

SCH 40 PVC TEE (e' X 6* X 3") 
>6*» SCH 40 PVC HEADER 
TO »E OPERABLE UNH 

BACKFBIED AM} COMPACTED 
NATIVE MATERIAL TO GRADE 
95X (Aa SIDES) 

WELL LATERAL PIPING 
SCALE: NONE 

VALVE VAULT DETAIL 
SCALE: NONE 

EXISTING CHAINUNK FENCE 

CONCRETE FLLED 
STEa GUARD 
POST 4* • 

CONCRETE APRON 
12' DEEP MMIMUM 

lE^ 

EXISTING GROUND SURFACE 
NOTE: 

6'« SCH 40 PVC 
ELBOW (TYP) 

GUARD POSTS TO BE PAMIED SAfETr YEUOW 
UNIESS OTHERWISE NOTEO. 

NOTE; 

AU PTC ABOVE GWCE S m i BC FASTENED TO 
TENM5 COURT FENCE AND PMNTCD TO UATCH 
FENCE COLOR. 

STEEL GUARD POSTS 
SCALE: NONE 

EXPANSION LOOP AT GATE 
SCALE: NONE 

19' 

METCALF & EDDY 

KAW 

•CPA NOIC . SAN OKGQ, CA 

CMT. RX. Na 

PGA — Goodyear 

APPRCMD DATC 

SOIL VAPOR EXTRACTION SYSTEM 
FINAL DESIGN-POLYGON 96/92/27A 

EXTRACTION WELLS AND 
PIPING DETAILS V 

I Mc 

96-M-6 
10 

orJ23.9sn 



CLEAN OUT RISER 
THREAOeO CAP - VACUUM UGHT 

W/VACUUM CREASE OR TtaON TAPE 
8* • TRAFFC COWER 
H-20 LOAD RATED 

4l« OR 6'« SCH 40 PVC 
TEE (SOC X SOC X SOC) 

THREADED CAP-VACUUM 
TIGHT WlH VACUUM GREASE 
OR TEFLON TAPE 

4'* OR 6'« SCH 40 PVC 

OR 6'# SCH 40 PVC 

NOTE: 
CLEANOUT R6ERS TO BE INSTALLED 
EVERY 200 FECT ALONG ABOVE GROUND 
PH>E RUNS AT GRADE OR AT LOW POMTS 
IN PIPE AS RCOUIRCO, 

7777F77777777777777Z 

z MONUMENT CAS»IG 

S § GROUT 

cn5 

—r 

77777"/ 

7777777777777Z 

THREADED CAP-VACUUM TKHT 
WITH VACUUM GREASE OR 
TEFLON TAPE 

PORTLAND CEMENT APRON 
SLOPE FOR ORAMAGE 

4* # SCH 80 PVC 

CLEAN OUT 1* 

TYPICAL CLEANOUT RISER 
ABOVE GROUND 

DETAIL 

SCALE.-NONE ® TYPICAL CLEANOUT & RISER BELOW GROUND,,^ 
"SCA!EN3NE 1̂ "̂ 

SCALE:NONE 

6"-10", 

1* MIN 

~ "77777 

•3*-8*« SCH 80 PVC 

NATIVE SOL 8MXFLL 
COI«>ACT TO 95X PER 
PIPE MFC RCCOttlENIMTWNS 

-SAND BEDDING 
LEVEL AND COMPACT 
TO 90X 

3*« SCH 80 PVC ON { 

ASPHALTC CONCRETE OR 
CONCRETE PAVEMENT. UKICH 
GRAMTKW ANO THCKNESS TD 
EXSTMC 

NATIVC SOL BACKFLL. COMPACT 
TO S9X PER MFG RECOHCNOAT10N5 

SAM) BCCDMG 
LEVa ANO COMPACT 
TO 8ax 

TRENCH SECTION 
SCAL£:NONE 

NON-PAVED. NON-TRAFFIC AREA TRENCH SECTION - PAVED. NON-TRAFFIC AREAS / ^ 
SCALE: NONE V T J / 

PGA -- Goodyear 
SOIL VAPOR EXTRAOTON SYSTEM OMMC NOC 

sottc-
NONE 

PGA -- Goodyear RNAL DESIGN-POLYiGON 96/92/27A 9 6 - M - 7 

P R ^ ^ S METCALF & EDDY rmmm. GPS 

sottc-
NONE ^ SAN OIEOO, CA 1995 

- Goodyear 
EXTRACTION WELLS AND 

PIPING DETAILS VI 
P R ^ ^ S METCALF & EDDY 

a r l b . 
IWE EXTRACTION WELLS AND 

PIPING DETAILS VI 
HMHI M t OCCMS n6N90M oacRPncH a m w i SPZ APPROVED OATC 

EXTRACTION WELLS AND 
PIPING DETAILS VI or . 2 ^ s o n 



in 

s 
o> 
oi 
a 
<o 

t 

3'* SCH 80 PVC — 
SOL VAPOR 
EXTRACTION P«>MG 

• ASPIMLTC CONCRETE OR 
CONCRETE PMUOn. MATCH 
GRAOATUN AND THCKNESS 
TO EXISTMG 

-AGGREGATE BASE COURSE 
COWVCT TO 96X 

-NATIVC SOL BACXfLU COUMCT 
TD 95X PER UFG RCCOUENOAIICNS 

SANO BCDOING 
LEVEL ANO COMPACT 
TO 90X 

- r « DURAPLUS AK-LMC 
AM SPARGMG 
OCLNERY p m e 

12' 12" 12' 

1 
I I 

A S m i C CONCRCTE OR 
CONCRETE PMCUENT, UATCH 
GRADATION AM) THCKNESS TO 
EXSIMG 

4* 4* 

r « SCH 80 PVC — 
SOL VAPOR 
EXTRACTION PIPMG 

-AOGREiGATE BASE COURSE. 
COUMCT TO 9SX 

-NAINE SOL BACXFU. COUPACT 
TO 9SX PER UFG SPGOflCAnys 

SANO BEDDING 
LEVa AND COMPACT 
TO 90X 

• r « DURAPLUS AK-UNE 
AR SPARGMG 
OEUVERY P«>MG 

TRENCH SECTION - TRAFFIC AREA 
SCALE: NONE REFFERENCEj M.A.G. STANOARO 

DCTAIL #200 

TRENCH SECTION - TRAFFIC AREA 
NOT PARALLEL TO CENTERLINE 
SCALE; NONE REFERENCE: MAG. STANOARD 

OCTAL #200 

ASPHALTC CONCRETE. CONCRCTE 
mVEHENT, OR NATIUE SURFACE. 
UATCH GRADATION ANO THCMCSS 
TO EXSIMC 

NATME SOL BACKFILL. COMPACT 
TO 95X PER MFG RECOMENOATCNS 

3'* SCH 80 PVC 
SOL VAPOR 
EXIRACIKM P|)MG 

TRENCH SECTION -
SCALE: NONE 

r « DURAPLUS 
AK SPARGMG 
OanCRY PffiMG 

SAND BEDDING 
LEVEL ANO COMPACT 
TO 90X 

-ASPHALTC CONCRETE. CONCRETE PAVEMENT 
OR NATAC SURFACE. IMTCH 
GRAOATUN ANO THCKNESS TO 
EXSTMC 

3 /4 '« PVC EUCTRCAL CONOUrT 
FOR CONTROL MTERCONNCCT 

NATIVE SOL BACXFLU COUmCT 
TO 99X PER MFG RECOUENMTCNS 

2"» DURAPLUS 
AM SPARCan OEIMERY P»>MG 

SANO BEDDING 
LEVEL AND COMPACT 
TO 90% 

TRENCH SECTION - NON-TRAFFIC AREAS 
SCALE: NONE 

NON-TRAFFIC AREAS 

I METCALF te EDDY 

KAW 

jssa_ 

OCCMD SPZ 

NONC SAN OIEOO. CA 

cue. 

PGA - Goodyear 

APPRWED DMVTC 

SOIL VAPOR EXrRACTK)N SYSTEM 
RNAL DESIGN-POLYGON 9e/92/27A 

AIR SPARGING 
DETAILS - I 

I MX 

96-U-8 



EXSTMG CHAMUNX FENCE-

6"« SCH 40 PVC PIPE 
(WELLS VCW98-2 
ANO VEW100) 

- 3 ' • BAU VALVE (SU> x SUP) 
WITH REMOVABLE IMNOLES 

-6 '« SCH 40 PVC P K 

3 ' * SCH 80 PVC 
(STANOARO WHITE) 

3 / 8 ' WASHED PCA STONE GRAVEL PACK 

NOU. 1 0 * - 1 2 * * BORE H O U 

EXTRACTION WELL DETAIL 
VEW96-2. VEW100. VEW81 
SCALE:NONE 

NONE 
P G A - Goodyea r 

APPR»(ED OATC 

SOIL VAPOR E X n w m O N SYSTEM 
FINAL DESK»l-POLYGON 9 6 / 9 2 / 2 7 A 96-U-9 csxm ..... 

NONE 
P G A - Goodyea r 

APPR»(ED OATC 

SOIL VAPOR E X n w m O N SYSTEM 
FINAL DESK»l-POLYGON 9 6 / 9 2 / 2 7 A 96-U-9 

winm one MUC *> O C O O D ftumoH u u u M m 

I V l ^ ^ S METCALF tc EDDY rmtma. C P A 

a m m SPZ 

NONE 
OAIE 

r u f f s r • • . 

P G A - Goodyea r 

APPR»(ED OATC 
AIR SPARGING 
DETAILS - II 

aczTi 13 



o 

8 

CONTROL MTERCONNECT TO 
SIIE CONTROL PWCL 
i / i r * SCH 40 PVC CONOUT 

PROPOSED SERVICE 
UEIER AND POLE 

EXSTMG OVERHEAD 
EUCTRCAL SERVICE 

UNBIRUT P-1100 SERES 
P « CLAMP OR EQUAL 

UNSIRUT P-1000 OR EQUAL 

PIPE SUPPORT 
NO SCALE 

-CONTROL MTERCONNECT 
TO SVE CONTROL PAICL 

AIR SPARGING SYSTEM 
COMPRESSOR AREA 
NO S C A U 

EXISTMG CHAIWJNK FENCE-

y UM 

-6*« SCH 40 PVC 

SECURE TD FENCE POST 
LOOSLY WA WORM 
OR»E CR BAM) OAUPS 

e*« SCH 40 PVC 
OBOW (lYiP) 

-LONG THROW EXPSANSCN COUPUNG. UL USTED 
FDR EXPOSED MSTAIURON. MSTAU AT 200' SPACMG 

3/4*# SCH 40 PVC CONOUT 
(SOUTH OF AM COtfPRCSSOR ONLŶ  

A U ABOVE GRAOC PIC PR>C SHNl BE FASTOCD TO 
FENCE ANO PAMIED TO UATCH FENCE COLOR. 

EXPANSION LOOP 
SCALE: NONE 

AT RAILROAD FENCE 

-- - KAW 

NONE 

]' 
SW4 DIEGO, CA 199S 

PGA - Goodyear 

APPR»ED OATC 

SOIL VAPOR EXTRACnON SYSIEM 
FINAL DESIGN-POLYGON 9 6 / 9 2 / 2 7 A S6 -U- t0 

NONE 

]' 
SW4 DIEGO, CA 199S 

PGA - Goodyear 

APPR»ED OATC 

SOIL VAPOR EXTRACnON SYSIEM 
FINAL DESIGN-POLYGON 9 6 / 9 2 / 2 7 A S6 -U- t0 

W W l S ! ^ METCALF & EDDY wmm iiPa 

o m r e SPZ .. . . . 

NONE 

]' 
ws. 

CHUT. AC VU. 

PGA - Goodyear 

APPR»ED OATC 

AIR SPARGING 
DETAILS - III 

seen 14 

or . 22 SMDS 



r « ORTCE PUTE 
OmRENnAL 
FLOW MCAIDR 

12* X 12" SlCa TRAFFC VAULT 

Y4m^///////A 

• FCLO CUT AND THRIAD 
PIPE HOU AS NEl 

-COWVICTED NATNE BACKFLL 
TO GRADE 9SX (AU SOES) 

24' STEa TRAFFC ViAULT (WEU AS96) 
24* PLASTC KRIGATIOM SIYU VAULT 
(WEILS AS27A, AStOO * AS8)) 

PRESSURE GUACE -(0-100 PSI) 

COMPRESSED AM PRCSSURC 
RCGULATOR ANO FLTER/WA1ER 
TRAP W/ AUTOMATIC OllAIN |̂|r») ( ^^31^1— 

1*« BRONZE NEEOU VALVE 

-EXSTMG OWWUNK FENCE 

r « DURAPLUS 
COMPRESSED AIR-LWE 

-2* X r DURAPLUS 
REDUCMG BUSHMG 

2'* DUMPLUS TEE 

2'* OUimuS COMPRESSED AR-LME 
- r « BAU VALff (FLAMED) 

1*8 DURAPLUS 
coupicssED m-\sie. 

r* DURAPLUS 
COUPRESSED AR-LME 

r* GALVANIZED STEa Pf¥ 

PORTLAND CEUENT W/ 4X BY 
WQCHT POWERED BENTOMIE 
AOUK-TRQIE M PLACE 

UFT-l/4*# 
TWE-RCLEASE BENTONITE PaiETS 
COLORADO 8-12 SLCA 
GRAMa PACK 
8*« BORE HOU 

2 1/2"« POROUS UCTAL 
40 UCRON BUBBLER 

AIR SPARGE WELL DETAIL 
SCALE:NONE 

NOTES: 

1. GALVAMZED SIEEL PIPE TO BE FIEID-THREAOCO AS NECESSARY. 

2. DURAPLUS AMLME POLYUERC PIPMC UUST SC JOKED U9NC 
DURAPLUS CEMENT ONLY. 

3. DURAPLUS AK-UNE TO BE RATED FOR PRESSURES UP TO 
195 PSI AT 73T. 

I METCALF & EDDY 

KAW 

SSSL. 

SEL. 

NONC SAN DEBO, CA 1995 

CNJF. Rf. Mr. 

PGA - Goodyear 

APPROVED DATC 

SOIL VAPOR EXTRACTK}N SYSTEM 
RNAL DESK5N-P0LYG0N 96/92/27A 

AIR SPARGING 
DETAILS IV 

NO: 

96-U-t1 

scat 15 

or_23»«m 



PROCESS FLOW AND INSTRUMENTATION DIAGRAM SYMBOLS 

MEANINGS OF IDENTIFICATION LETTERS 

THIS T A B U APPUES ONLY TO THE FUNCTIONAL 
IDENTinCATION OF INSTRUMENTS 

INSTRUMENT tt DEVICE LETTERING TABU 

LETTER HRST LETTER 
VARIABU 

SECOND AND SUCCEEDING 
LEHERS 

A ANALYSIS AURM 

B BURNER FLAME CLOSE OR DECREASE 

C coNDUcnvrrY CONTROL 

D DENSITY OPEN OR INCREASE 

E VOLTAGE (EMF) PRIMARY EUMENT 

F FLOW RATE FAILURE 

G USER CHOICE 

H HAND (MANUAL) HIGH 

1 CURRENT (ELECT) INDICATE 

J POWER UGHT 

K TIME CONTROL STATION 

L LEVEL LOW 

U MOTOR OPERATE OR ON/OFF 

N MOISTURE START/STOP OR OPEN/CLOSE 

0 TORQUE OVERLOAD 

P PRESSURE OR VACUUM 

0 COMMON TOTALIZE 

R RADIOACTIVnY RECORDER 

S SPEED OR FREQUENCY SWITCH. SAMPU 

T TEMPERATURE TRANSMITTER 

U MULTIVARIABU MULTIFUNCTION 

V VALVt OR DAMPER. VAPOR 

w WEIGHT OR FORCE 

X VIBRATION. MOTION EXCESS 

Y COMPUTER RELAY OR CONTROL 

z POSITION DRIVE, ACTUATE OR 
RNAL CONTROL ELEMENT 

INSTRUMENT LINES 

NIC 

NO 

NC 

CHECK VALVE 

GATE VALVE 

GLOBE VALVE 

SWING CHECK VALVE 

B U H E R a Y VALVE 

NEEDU VALVE 

VACUUM RELIEF VALVE 

MOTOR 

REDUCER 

NOT IN CONTRACT 

NORMAUY OPEN 

NORMAUY CLOSED 

PITOT TUBE 

CENTRIFUGAL PUMP 

o umt 

1 
t 
I 
} 

^506/ 

TL 

-—-© 

-It— 
<!> 

CONNECTION TO PROCESS. OR MECHANICAL 
UNK, OR INSTRUMENT SUPPLY 

/_AR> 
^^506; 

EUCTRICAL SIGNAL 

EUCTRICAL POWER, 115 V, 60 Hz 

PNEUMATIC SIGNAL HOA 

EUCTRICAL INTERLOCK SEE EUCTRICAL 
WIRING DIAGRAM 

SS 

J U n i l POSITIVE DISPLACEMENT BLOWER 

TEUMETRY ANALOG INPUT 

TELEMETRY ANALOG OUTPUT 

TEUMCTRY CONTACT INPUT 

TEUMETRY CONTACT OUTPUT 

AIR RLTER 

SITE GLASS 

SAMPLE TAP 

FIRST LETTER 

SUCCEEDING LETTERS 
(SEE TABLE ABOVE) 

LOOP NUMBER 

FIELO MOUNTED INSTRUMENT 

PANEL MOUNTED INSTRUMENT 

PANEL MOUNTED BEHIND THE BOARD 

HAND-OFF-AUTOMATIC 

START-STOP 

.pH 

ONE LINE Sc CONTROL DIAGRAM SYMBOLS 

15 
) 100 

) MCP 

ULLU 

FVNR 

2 

® 

MOLDED CASE CIRCUIT BREAKER. THERMAL MAGNETIC TRIP. 3 - P O U 
UNO, UPPER NUMERAL INDICATES TRIP SETTING, LOWER NUMERAL 
INDICATES FRAME SIZE. 

MOTOR CIRCUIT PROTECTOR. NUMERAL INDICATES CONTINUOUS 
CURRENT RATING. 

CT = CURRENT TRANSFORMER, NUMERAL DENOTES QUANTITY 

TRANSFORMER. RATING ANO VOLTAGE AS SHOWN 

MAGNETIC STARTER 

FVNR = FULL VOLTAGE. NON-REVERSING 
FVR - FULL VOLTAGE, REVERSING 
RVAT - REDUCED VOLTAGE, NON-REVERSING 

AUTO-TRANSFORMER TYPE 
RVSS = REDUCED VOLTAGE SOUD STATE 
VFD - VARIABLE FREQUENCY DRIVE 
C - MAGNCTIC CONTACTOR (WITHOUT O.L.) 

NUMERAL INDICATES NEMA SIZE 

COMPONENT OUTUNE 

SQUIRREL CAGE INDUCTION MOTOR. HORSEPOWER INDICATED 

GROUND 

CONDUCTOR CROSSING - NOT CONNECTED 

CONDUCTOR CROSSING - CONNECTED 

OVERLOAD HEATERS 

FUSE 

CONTROL POWER TRANSFORMER 

THREE POSmON SWITCH 
H-O-A HANO-OFF-AUTOMATC 

A 

• 

2 

•nr 

@ 

S 
I, 

2 0 0 A / 

NORMAUY OPEN CONTACT - COIL DEENERGIZED 

NORMAUY CLOSED CONTACT - COIL DEENERGIZED 

FIELD MOUNTED EOUIPMENT 

POWER DISTRIBUTION MODUU TERMINALS 

INSTRUMENT TERMINALS 

TEUMCTRY TERMINALS 

UMIT SWITCH 

LOCKOUT STOP MOMENTARY TYPE PUSHBUnON 

MOMENTARY PUSHBUnON—NORMAUY CLOSED 

MOMENTARY PUSHBUnON—NORMAUY OPEN 

NORMAUY OPEN, TIME DELAY 
CLOSE - ON DELAY 

NORMAUY CLOSED. TIME DELAY 
OPEN - OFF DELAY 

FLOAT SWITCH 

PRESSURE SWITCH. NORMALLY CLOSED 
OPENS ON RISING PRESSURE 

INDICATING UMP 
A-AMBER, G-CREEN, R-RCO, W-WHITE 

MAGNETIC CONTACTOR COIL WITH 
OVERLOAD CONTACTS 

TIME DELAY RELAY COIL 

ELAPSED TIME METER 

FUSE, RATING INDICATED 

DISCONNECT SWITCH, NUMERAL INDICATES RATING 

EYS (EXPLOSION PROOF) SEAL 

PLAN SYMBOLS 

L A - 2 

INDUCTION MOTOR - FOR HORSEPOWER RATING SEE 
PANELBOARD SCHEDUU OR ONE UNE DIAGRAGM 

PUSHBUTTON OR CONTROL SWITCH IN NEMA 4 
ENCLOSURE. SEE CONTROL DIAGRAMS. SEE DETAILS 
FOR MOUNTING. (4 = NEMA 4 ENCLOSURE, ETC) 

CONDUrr RUN, IF UNMARKED, CONDUIT IS 3 /4* 2#12 
CIRCUIT WIRES, 1#12 GROUND WIRE. CROSS UNES 
INDK>TE NUMBER OF #12 WIRES IF MORE THAN TWO. 
LONG CROSS LINE INDICATES GROUND. SIZE 
CONDUIT PER NEC. 

HOME RUN FROM DEVICE TO PANEL LA. CIRCUIT NO. 2 

CONDUIT TURNING UP OR TOWARD OBSERVER 

CONDUIT TURNING DOWN OR AWAY FROM OBSERVER 

CONDUIT RUNS EXPOSED 

Q> 

508 J 

CONDUn FOR TEUPHONE COMPANY'S WIRING 

CONCEAUD CONDUIT UNLESS NOTED OTHERWISE 

GROUND WIRE 

CONCEALED CONDUn IN CONCRETE DUCT BANK 

CONDUIT (EMPTY) STUBBED OUT AND CAPPED 

UQUID TIGHT FLEXIBU CONDUIT 

GROUND ROD 

JUNCTION BOX - NEMA 1, NEMA 4 OUTDOORS 

INSTRUMENT CAUOUT - SEE INSTRUMENTATION 
SYMBOL UST FOR IDENTIFICATION. 

WIRING ONLY BY ELECTRICAL CONTRACTOR 

2/94 SZ 

N i i m i DKIX MUM gr C W M g a 

POLYGON 84 DESICN 

.•^Si METCALF tc EDDY NONE 
SAN DIEGO. CA 1994 

e«ir. RI. No. 

PGA - Goodyear 

APPROVED DATC 

SOIL VAPOR EXTRACTION SYSTEM 
RNAL DESIGN - POLYGON 9 6 / 9 2 / 2 7 A 

ELECTRICAL 
AND INSTRUMENTATION SYMBOLS 

96-E-1 

or . 2 ^ stcns 



REMOTE 

ALUMINUM CAMLOCK FITTINGS TO 
CONNECT er • SPIRALITE TUBING 
TO CARBON VESSELS AND SKID 
MOUNTED PIPING. 
(CAMLOCKS TO HAVE DOG TIES 
- 2 EACH) 

SUPPORT er* SPIRALITE FLEX 
TUBING AS APPROPRIATE TO 
PREVENT STRESS. 

SKIO No. 1 

VAPOR INLCT SYSTEM (VB) 

PRIMARf 
CARBON BCD GAC 1 
4'-or DIAM X T - r 
2000# CARBON 
i r Hg (UIN) 
PURE EFFECT 
UOOEL V-2000V 

SECONDARY 
CARBON BEO GAC 2 
4'-0r DIAM X T - S 
2000# CARBON 
16* Hg (UIN) 
PURE EFFECT 
u o o a V-2000V 

.A. 10-26-93 
2-94 

El£C PE» m . CHMCE 

CHANCES rod RECORD CRMBNG 
POLYCON 84 OESCN 
POLYGON M/n/TTh DESKM > ^ METCALF & EDDY NONE 

y OBBO. CA 1994 
PGA - Goodyear 

APPROtO) "BAT? 

SOIL VAPOR EXTRACTION SYSTEM 
FINAL DESIGN - POLYGON 9 6 / 9 2 / 2 7 A 

PROCESS Sc INSTRUMENTATION DIAGRAM 1 
96-E-2 
n m . 17 

orJZaLsczis 



REMOTE 

START CONDENSATE TRANSFER PUMP ON HIGH LEVa 
AIR/WATER SEPARATOR, STOP PUMP ON LOW LEVa 

IN AIR/WATER SEPARATOR 

BLOWER CONTROL PANa EXHAUST FAN TO START AND 
STOP AT THE SAME TIME AS BLOWER. 

A U COMPONENTS SHOWN WITH EXCEPTION OF STACK 
ANO SUMP MOUNTED ON CARBON STEa BOX-TUBE 
SKIO W/FORKUFT OR CRANE UFTING POINTS 

1-22-93 
1D-26-9; 

2-94 SZ 

mo i Bt CHtagp 

ELEC PER WQ. CWNOE 
CH«W6ES FOR RECORD ORAWNG 

POLYGON »4 OESCN 
METCALF It EDDY 

SOHf: 

NONE ...f SW QgCO. CA 1994 

CMW. Ho. 

PGA Goodyear 

DATC 

SOIL VAPOR EXTRACTTON SYSTEM 
HNAL DESIGN - POLYGON 96 /92 /27A 

PROCESS & INSTRUMENTATION DIAGRAM 2 

NOc 

96-E-3 
18 

o r ^ s 



REMOTE 

TELEMETRY 

^ FROM E - 3 ^ ^ 

/ Ml A 

POWER DISTRIBUTION MODULE 

145 PSI 
110 CFVI 

PARTICULATE 
AIR RLTER 

-OIL AND WATER COALESCER 

0-125 CFM 
ORIFICE PLATE 

100 PSI 
n o CFM 

" « STEEL 

- C X I — 
NO 

PI 
30 

1"* 
STEEL 

150 PSI 

T 
AUTOMATIC 

ORAIN 
VALVE 

1X2 

2"» 
DURAPLUS 

\ TO AIR 
INJECTION WELLS > 

AIR COMPRESSOR 
INGERSOL-RANO 
MODEL HP30-SE 

110 CFM 
140 PSI 

30HP 
+60V. 3 18 

42 FLA 

240 GALLON 
AIR RECIEVER 

AU TOM Anc 
ORAIN VALVE 

NOTE: 
DISCHARGE PRESSURE AND TEMPERATURE 
DISPLAYED LOCAUY ON COMPRESSOR 
ELECTRONIC PANEL. 

n - 3 3 ORIFICE PLATE-AIR COMPRESSOR-SPARGE 
LAMBDA SQUARE ORIPAC MODEL 415Q-P, PVC OR EQUAL 

FLOW RATE RANGE 0-150 CFM 
NORMAL FLOW RAMGE = 60CFM 
OPERATING PRESSURE RANGE = 20-145 PSIG 
MINUMUM DIFFERENTIAL PRESSURE = O . l ' H ^ 
MAXIMUM DIFFERENTIAL PRESSURE - IB" HjO 
TOP-MOUNTED 1/4 ' NPT PRESSURE RTTINGS 

INTERLOCK NOTES: 

LOCK OUT COMPRESSOR WHEN SVE BLOWER DOES 

NOT RUN AND /OR WHEN SVE SYSTEM FAILS. 

COMPRESSOR IS AUOWED TO RUN ONLY WHEN 

SVE BLOWER STARTS AND TIME DELAY IS COMPUTED. 

3 
>-
o 
o 
o 
< 
u 
o 

WADE g r CHECKED REVtSIQN DESCRrPTION 

METCALF & EDDY 

DESIGNED 

DRAWN 

CHECKED 

SCALE: 

'NONE 
CALIF. R.C. NU. 

PGA - Goodyear 
SOIL VAPOR EXTRACTION SYSTEM 

RNAL DESIGN - POLYGON 9 6 / 9 2 / 2 7 A 

PROCESS & INSTRUMENTATION DIAGRAM - 3 
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APPENDK B 

AMERICAN FILTRATION SYSTEMS, INC. 

SVE OPERATION AND MAINTENANCE MANUAL 



SECTION 5 

ELECTRICAL CONTROL SYSTEM (ECS) 
POWER DISTRIBUTION MODULE (PDM) 

AFS DRAWING NO. 8788-06 
AFS DRAWING NO. 8788-05 

INTERCONNECTION DIAGRAM 
GENERAL ARRANGEMENT 

TABBED DIVIDERS 

1. TELEMETRY & CONTROL SYSTEM 
2. TELEMETRY & CONTROL SYSTEM 
3. TELEMETRY & CONTROL SYSTEM 
4. TELEMETRY & CONTROL SYSTEM 
5. BYRD ELEC DRWG NO. AMF1L7 
6. BYRD ELEC DRWG NO. AMFIL8 
7. BYRD ELEC DRWG NO. AMFIL6 
8. BYRD ELEC DRWG NO. AMFIL3-5 
9. BYRD ELEC DRWG NO. AMFIL9 

10. BYRD ELEC DRWG NO. AMF1L10 
11. INSTRUCTION MANUAL 
12. USER MANUAL (SEE NOTE) 

NOTE: 

INTRO & SYSTEM DESCRIPTION 
REMOTE SITES 
APPENDIX A - GLOSSARY 
APPENDIX B - PROGRAM LISTINGS 
SYSTEM BLOCK DIAGRAM 
CONTROL & INDICATOR DIAGRAM 
TELEMETRY ENCLOSURE OUTLINE 
ENCLOSURE WIRING SCHEMATICS 
ELECTRICAL ENCLOSURE OUTLINE 
PDM OUTLINE & WIRING DIAGRAM 
H-NU CONTINUOUS GAS MONITOR 
TELESAFE 6000 
RACO CHATTERBOX CB-4 

DUE TO THE AMOUNT OF MATERIAL IN THE TELESAFE AND RACO USER MANUALS, 
DISTRIBUTION IS LIMITED TO FIELD PERSONNEL AND M&E STAFF ONLY. 

American Filtration Svstenns. Inc. 



APPENDK C 

VAPOR EXTRACTION AND MONITORING WELL 

CONSTRUCTION DRAWINGS AND 

ORIFICE PLATE FLOW ELEMENT CALCULATION SHEETS 



M S UNIFIED SOIL CLASSIFICATION SYSTEM 

MAJOR DIVISION 

COARSE 
GRAINED 

SOILS 
More Than 

50% Of 
Material Is 
LARGER 

Than 
No. 200 Sieve 

GRAVEL 
AND 

GRAVELLY 
SOILS 

More Than 
50% 01 

Coarse Fraction 
RETAINED 

On No.4 Sieve 

SAND AND 
SANDY 
SOILS 

More Than 
50% Of 
Coarse 
Fraction 

PASSING 
No.4 Sieve 

Clean 
Gravels 
(Little Or 
No Fines) 

GRAPHIC 
SYMBOL 

LETTER 
SYMBOL 

TYPICAL DESCRIPTIQN 
DMonpaon OratR Color. Sou Type. LMtr SrnM. 

Dtratty. Mouan. 

10-5-50. 

OX O 0 

Gravels 
With Fines 

(Appreciable 
Amount of 

Fines) 

Clean Sand 
(Little or 
No Fines) 

Sands with 
Fines 

(Appreciable 
Annount of 

Fines) 

0 OA O q^O 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

WELL-GRAOEO GRAVELS. GRAVEL-SANO 
MIXTURES, UTTLE OR NO RNES. 

POORLY-GRADED GRAVELS. GRAVEL-SAND 
MIXTURES, UTTLE OR NO FINES. 

SILTY GRAVELS, GRAVEL-SAND-SILT 
MIXTURES. 

CLAYEY GRAVELS, GRAVEL SANO-CLAY 
MIXTURES. 

WELL-GRADED SANDS. GRAVEU.Y SANOS. 
UTTLE OR NO FINES. 

POORLY-GRAOEO SANOS, GRAVELLY SANOS, 
UTTLE OR NO RNES. 

SILTY SANOS, SANO-SILT MIXTURES. 

CLAYEY SANDS, SAND-CUY MIXTURES. 

ML 
IN0R(3ANIC SILTS AND VERY RNE SANOS, 
ROCK FLOUR, SILTY OR CLAYEY FINE SANOS 
OR CLAYEY SILTS WITH SUGHT PLASTICITY. 

FINE 
GRAINED 

SOILS 
More Than 

50% 01 
Material Is 

SMALLER Than 
No. 200 Sieve 

SILT AND CLAYS 
Uquid Limit 

LESS Than 50% 
CL 

INORGANIC CLAYS OF LOW TO MEDIUM 
PLASTICITY, GHAVEaY CLAYS, SANDY CLAYS, 
SILTY CLAYS. LEAN CLAYS. 

OL 
ORGANIC SILTS ANO ORGANIC SILTY CLAYS 
OF LOW PLASTICITY. 

MH 
INORGANIC SILTS. MICACEOUS OR 
OIATOMACEOUS FINE SANO OR SILTY SOILS. 

SILT AND CLAYS 
Uquid Umit 

GREATERThanSO^ 
CH 

INORGANIC CLAYS OF HIGH PLASTICITY, FAT 
CLAYS. 

OH 
ORGANIC CLAYS OF MEDIUM TO HIGH 
PLASTICITY, ORGANIC SILTS. 

HIGHLY ORGANIC SOILS PT 
PEAT, HUMUS, SWAMP SOILS WITH HIGH 
ORGANIC CONTENTS. 



Mrtcdiatddy 

BORING VEW-96-1 
Phoanlx-Goodyaar Airport 

CUENT: iQoodyaar Tire and Rubbar JOB NUMBER: 017761 

DDILUNG HETHOO: 6.25" Hollow Stem Augar; CME 75KT 

GEOLOGIST: M. Joa Weldmann 

CONTRACTOR: Heber Mining & Exploration START DATE: 10/10/95 TIME: 1130 

IMLiER: Randy Wilder HMSH DATE: 10/10/95 TIME: 1325 

0-5' Light brown, very fine sandy SILT (ML), dry. 

5-10' As above. 

10-15' As above, becomes brown, CLAY (CL) at -12', little silt, slightly damp, hard 
caliche -11-12'. 

15-20' As above, silty CLAY (CL) from 17-20', hard caliche at -17', damp. 

20-25' As above, becomes brown, CLAY (CL) at -22", damp. 

25-30' As above. 

30-35' As above, becomes fine to medium SAND (SW), well-graded, little coarse 
SAND (SW), trace gravel at -31', slightly damp to damp. 

35-40' As above, GRAVEL (GW) and cobbles begin at -36', some well-graded 
sand, minor silt and clay layers, damp. 

40-45' Clayey GRAVELS (GC) and cobbles, minor sand, damp. 

45-50* As above, moisL 

Total depth of 50' below ground surface. 
No groundwater encountered. 
No odors or PID readings encountered during drilling. 
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Ul 
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WELL 
CONSTRUCTION 

SAMPLE DATA 

a. 
LU o 
UJ 

s 

SOIL TYPE 

CO 
O 
CO 
3 

MQlcalUEddy 

BORING VEW-96-2 
Phoenix-Goodyear Airport 

CUENT: Goodyear Tiro and Rubber JOB NUMBER: 017761 

DRILUNG HETHOO: 6.25' Hollow Stem Auger; CME 75HT 

GEOLCX^IST: M. Joe Weidmann 

CONTRACTOR: Heber Mining a Exploration START DATE: 10/3/95 TIHE: 0805 

DRILLER: Randy Wilder HMSH OATE: 10/3^5 TIHE: 1000 

51 

4^ 
10 • 

15-

20 • 

25-

30-

3 5 -

40 -

45 • 

50 -

55. 

Conwnt 

SCH 40 
PVC 
Catng 

Bsfitofito 

7S% Bcntonrto 
2S\Sand 

S«el 

3' Slot 0.020' 
WellSCToen 

3/8-Pea 
Gravel 

3«"Pea 
Gravel 

3" Slot 0.020" 
WellSCTeen 

0-5' Ught brown, fine sandy SILT (ML), trace to little medium sand, dry. 

5-10' Same as above. 

10-15' Same as above, caliche at -12', becomes a brown, silty CLAY (CL), at 
-14', slightly ciamp. 

15-20' Brown, CLAY (CL), becomes a silty CLAY(CL), at -19', damp. 

CL 

ML 

CL 

20-25' Brown, clayey SILT (ML), becomes a SILT (ML), with little day and little 
fine to medium sand, trace coarse sand at 24', caliche at -24', slightly damp. 

25-30' As above, becomes a silty CLAY (CL), little to fine coarse sand at -26', 
damp. 

30-35' Brown, CLAY (CL), littte silt, trace sand, gravels at-32', little sand at -34', 
damp. 

35-40' CLAYEY GRAVEL to GRAVELLY CLAY (GC), minor sand, damp. 

40-45' Same as above. 

GC 
45-50' Same as above. 

50-55' Same as above, slightly moisL 

Total depth of 55' below ground surface. 
No grounciwater encountered. 
No ociors or PID readings encountered ciuring drilling. 



MeleolltEddy 

BORING VEW-96-3 
Phoenbi.Goodyear Airport 

CUENT: Goodyear Tire and Rubber JOB NUMBER: 017761 

DRILUNG HETHOO: 6.25- Hollow Stem Auger; CME 75HT 

GEOLOGIST: M. Joe Weldmann 

CONTRACTOR: Heber Mining & Exploration START DATE: 10/2/95 TIUE: 1050 i 

D«L1£R: Randy Wilder HMSH DATE: 10/3/95 TIHE: 0805 

0-5' Light brown, SILT (ML), trace to little sand, dry. 

5-9' Light brown. SILT (ML), dry. 

9-15' Light brown, dayey SILT (ML), becomes silty fine to medium SAND (SW), 
at -13', little to coarse sand, trace gravel, slightly damp. 

15-20' Light brown, silty fine to medium SAND (SW), becomes brown, day at 16', 
damp. 

20-25' Brown, CLAY (CL), little silt, trace sand, caliche from 21-23', damp. 

25-30' Brown, CLAY (CL), little silt, trace sand, damp. 

30-35' Brown, CLAY (CL), little silt, trace sand, damp. 

35-40' Brown, CLAY (CL), little silt, trace sand, gravels and cobbles from 36-38', 
becomes clayey SILT (ML), at -38', some fine to coarse sand, slightly damp. 

40-45' Brown, clayey SILT (ML), some fine sand, becomes CLAYEY GRAVEL to 
GRAVELLY CLAY (GC), at -42', minor sand, trace silt, damp. 

45-50' Brown, CLAYEY GRAVEL to GRAVELLY CLAY (GG), little sand, damp. 

50-55' Brown, as eibove, slightly moist. 

Total (iepth of 55' below ground surface. 
No groundwater encountered. 
No odors or PID readings encountered during drilling. 



Piezometer Spacer/Centralizer (3 each) 

TD = 50' 
Vertical Scale : 1 ' 10 ' 

EXPLANATION 

Redl-MIx Cement 

Grout-
95% Portland Cement and 
5% Volclay Bentonite 

Bentonite Seal-
Dry crumbles to seal water table 

Bentonite Seal- . 
75% Bentonite Chips and 
25% 8-12 Sand 

Sand Seal-
Colorado #30 Slica 

Gravel Pack-
Colorado 8-12 Silica 

Mote: All Rezometers constructed of 1/2" ID SCH 
40 PVC with 5 ft. length of 0.02" machine slot screen 

Note 2: All Rezometer names reference bottom 
of screened Interval 

PROJECT: Phoenlx-GcxKlyear Airport 
TITLE: Well Construction Log VP-96-1A 

CLIENT: Goodyear Tire & Rubber 

LOCATION: VP-96-1A 

JOB NUMBER: 017761 



MS 
Metccdf&Eddy 

BORING VP-96-1 A 
Phoenix-Goodyear Airport 

CUENT: Goodyear Tire and Rubber JOB NUMBER: 017761 

DRILUNQ HETHOO: 8.25" Hollow Stem Auger; CME 75HT 

GEOLOGIST: M. Joe Weidmann 

CONTRACTOR: Heber Mining & Exploration START DATE: 1 (V11 /95 TIHE: 0905 

DRILLER: Randy Wilder HMSH DATE: 10/11/95 TIHE: 1455 

0-5' Reddish brown, very fine sandy SILT (ML), dry. 

5-10' As above. 

10-15' As above, becomes CLAY (CL) at -13', hard caliche at 13', slightly damp. 

15-20' Brown, CLAY (CL), little silt, hard caliche from 17-18', slightly damp. 

20-25' Brown, silty CLAY (CL), sand, gravel and cobbles from 22-23', some 
weathered granite, becomes CLAY (CL), little silt at 23', slightly damp. 

25-26.5' Brown, silty CLAY (CL),trace to fine sand, damp. 

26.5-30' As above, becomes sand and GRAVEL (GW) at -28'. 

30-31.5' Brown, silty fine to medium SAND (SW), intervals of fine to coarse, 
well-graded sand, trace gravels, intervals of dayey silt to silty day. 

31.5-35' Well-graded, fine to coarse SAND (SW), intervals of silt and day, 
gravels at 31'and 33'. 

35-36.5' Coarse sand and GRAVEL (GC), little fine to medium sand, 
interbedded silt and day, damp. 
36.5-40' As abovo, cobbles begin at -37'. 

40-45' GRAVELS and cobbles (GC), minor silt, clay and sand, damp. 

45-50' As above, sand and GRAVEL (GW) 48-50', moist 

Total depth 50' below ground surface. 
No groundwater encountered. 
No odors or PID reading encountered. 



Piezometer Spacer/Centralizer (3 each) 

TD = 50' 
Vertical Scale: 1' = 10' 

EXPLANATION 

Redl-MIx Cement 

Grout-
95% Porttand Cement and 
5% Volclay Bentonite 
Bentonite Seal-
Dry crumbles to seal water table 

Bentonite Seal-
75% Bentonite Chips and 
25% 8-12 Sand 

Sand Seal-
Colorado #30 SlIca 

Gravel Pack-
Colorodo 8-12 Silica 

Note: All Piezometers constructed of 1/2" ID SCH 
40 PVC wflth 5 ft. length of 0.02" machine slot screen 

Note 2: /Ml Piezometer names reference bottom 
of screened Interval 

PROJECT: Phoenlx-GOGdyecr Airport 

TITLE: Well Construction Log VP-96-1 B 

CLIENT: Goodyear Tire & Rubber 

LOCATION: VP-96-1 B 

JOB NUMBER: 017761 Metcalf & Eddy 



MelcaMjTEddy 

BORING VP-96-1 B 
Phoenix-Goodyear Airport 

CUENT: Goodyear Tire and Rubber JOB NUHBER: 017761 

DHLUNQ HETHOO: 8.25' Hollow Stem Auger; CME 75HT 

GEOLOGIST: M. Joe Wei<knenn 

CONTRACTOR: Heber Mining a Exploration START DATE: 10/12«5 TIHE: 0800 

DRILLER: Randy Wilder RMSN DATE: 10/12«5 TIME: 1435 

0-5' Reddish brown, very line sandy SILT (ML), trace gravel and cobbles, dry. 

5-10' Reddish brown, very fine sandy SILT (ML), hard caliche from 7-10', diy. 

10-15' Reddish brown, very fine sandy SILT (ML), trace gravel, hard caliche 
-12-13', slightly damp. 

15-20' As above, becomes brown, silty CLAY (CL) at -16', hard caliche from 
-17-19', trace gravels and cobbles. 

20-25' Clayey silt to silty CLAY (CL), hard caliche -21-23', trace to little gravel 
and cobbles, slightly damp. 

25-26.5' Brown, silty CLAY (CL), slightly damp. 

26.5-30' Brown, silty CLAY (CL), damp. 

30-31.5' Brown, silty CLAY (CL), damp. 

31.5-35' Brown, silty CLAY (CL), damp. 

35-36.5' Light brown, medium to very coarse SAND (SW), little fine to sand, 
trace silt, trace to little gravel, slightly damp. 
36.5-40' Medium to very coarse SAND (SW), well-graded, gravel at -31' and 
33', minor intervals of silt and ciay. 

40-45' Clayey GRAVEL (GC) and cobbles, minor sand, damp. 

45-50' Clayey GRAVEL (GC) and cobbles, minor sand, sand and GRAVEL 
(GW) from 48-50', slightly moist 

Total depth 50' below ground surface. 
No groundwater encountered. 
No odors or PIO reading encountered. 



Piezometer Spacer/Centralizer (3 each) 

TD = 50' 
Vertical Scale: 1' = 10' 

EXPLANATION 

Redl-MIx Cement 

Grout-
95% Portland Cement and 
5% Volclay Bentonite 

Bentonite Seal-
Dry crumbles to seal water table 

Bentonite Seal-
75% Bentonite Chips and 
25% 8-12 Sand 

Sand Seal-
Colorado #30 Silica 

Gravel Pack-
Colorado 8-12Sllca 

Note: All Piezometers constructed of 1/2" ID SCH 
40 PVC with 5 ft. length of 0.02" machine slot screen 

Note 2: All Rezometer names reference bottom 
of screened Inten/al 

PROJECT: Phoenix-Goodyear Airport 
TITLE: Well Construction Log VP-96-2 

CLIENT: Goodyear Tire & Rubber 

LOCATION: VP-96-2 

JOB NUMBER: 017761 
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BORING VP-96-2 
Phoenix-Goodyear Airport 

CUENT: Goodyear Tire and Rubber JOB NUMBER: 017761 

DRUJJNQ HETHOO: 8.25' Hollow Stem Auger; CME 75HT 

GEOLOGIST: M. Joe Weidmann 

CONTRACTOI): Heber Mining i Exptoration START DATE: 10/9/95 TIME: 0920 

DHLl fR: Randy Wilder HMSH DATE: 10/9/95 UHE: 1120 

0-5' Brown, tine sandy SILT. 

5-10' Brown, fine sandy SILT (ML), becomes brown silty CLAY (CL), at -7*, 
hard calk^he from -7-8', slightly damp. 

10-15' Brown, CLAY (CL). trace to little silt, slightly damp, hard caliche at -12'. 

15-20' Brown, CLAY (CL), trace silt, hard caliche from 17-18', damp. 

20-25' Brown, CLAY (CL), trace silt, slightly damp to damp. 

25-30' Brown, CLAY (CL), little silt damp. 

30-31.5' Brown, silty CLAY (CL), damp, trace localized organic material. 

31.M5' Brown, SILTY CLAY to CLAYEY SILT (ML), slightly damp. 

35-36.5' Brown, dayey SILT (ML), little fine to medium sand, grading at 35.5' to a 
silty, fine to medium SAND (SW), trace coarse sand, grading at -36' to a medium 
to very coarse, well-graded SAND (SW), trace to little fine gravel, slightly damp. 

36.5-40' Brown, well-graded, SAND (SW), gravel at -37. 

40-41.5' Brown, silty CLAY (CL), some pockets of gravel, some coarse to very 
coarse sand, trace fine to medium SAND (SW), grades at 40.5' to gravel (GW), 
some coarse to very coarse sand, trace fine to medium sand, some pockets of 
silty clay, damp. 

41.5-45' CUYEY GRAVEL to GRAVELLY CLAY (GC), minor sand and silt damp. 

45-46.5' Coarse sand to coarse gravel (GW), little fine to medium sand, trace 
silt and day, some p(x:kets of silty clay .damp. 

46.5-50' CLAYEY GRAVEL to GRAVELLY CLAY (GC). minor sand and silt, moist 

Total ciepth 50' bek>w ground surface. 
No groundwater encountered. 
No odors or PID reading encountered. 



EXPLANATION 

VAPOR PIEZOMETERS: 

VP-96-50 
VP-96-37.5 
VP-96-26,5 
VP-96-13 

PIEZOMETER SPACER/CENTRALIZER (3 EACH) 

VERTICAL SCALE: 1" = 10' 

BENTONITE SEAL - DRY CRUMBLES TO 
SEAL WAIER TABLE 

/ / / 1 BENTONITE SEAL - 75% 8-12 BENTONITE 
\ / / A CHIPS AND 25% 8-12 SAND 

SAND SEAL - COLORADO #30 SIUCA 

GRAVEL PACK - COLORADO 8-12 SILICA 

* ALL PIEZOMETERS CONSTRUCTED OF 1/2" ID SCH 40 PVC-
WITH 5 FT. LENGTH OF 0.02" MACHINE SLOT SCREEN 

PROJECT: Phoenlx - Goodyear Airport 

TITLE: Well Construction Log VP-96 

CLIENT: Goodyear Tire 8c Rubber 

LOCATION; VB-96 

JOB NUMBER: 012014-0001 

Metcalf & Edtly 
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JOB NUMBER 

012014-0001 

CUENT 

GOODYEAR TIRE AND RUBBER 

DRILUNG METHOD 8.25" I.D. 

HOLLOW STEM AUGER 

LOCATION 

VB-96 

SAMPUNG METHOD 2" I.D, X 18" 

CAL MODIFIED SPLIT SPOON SAMPLER 

CONTRACTOR HEBER MINING AND 

DRIU£R R A N D Y 

EXPLORATION - CME 45HT 

ENGINEER WEIDMANN 
START DATE: 2/11/93 

FINISH DATE: 2 /11/93 

TIME 1040 

TIME 1430 

LU 

a. 
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Q. 

S5 

a: 
LU 
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E 
Q. 
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ffi 

DESCRIPTION 
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-35 
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SS 
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SS 

18/14 

18/14 

18/14 14 
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2/2/2 

4/4/5 

5/5/16 

18/15 19 8/70/51 

18/15 24 

18/16 29 

18/18 34 

I 

I • 10/10/11 

13/23/23 

20/31/32 

31.8 

20 

33 

24 

ML 

CAL 

: SP 

m 
ML 

SP 

SURFACE: DIRT 

BROWN, SILTY Clfi^. CL. SOF, MOIST, ORGANIC MATERIAL AT 5' BGS 

BROWN, CLWEY SILT, ML, STIFF, MOIST, TRACE SAND 

AS ABOVE. GRADING TO SILTY CLW, CL, VERY STIF, MOIST 

REDDISH BROWN, SILTY CLAY/CLAYEY SILT, H/\RD, MOIST, SOME SAND, 
GRADING AT 20' BGS TO CAUCHE, HARD 

UGHT BROWN, FINE SAND, SP, MEDIUM DENSE, MOIST, GRADING 
AT 24.5' BGS TO YEllOWflSH RED, SILTY C I M . C L MOIST 

BROWNISH YEU.OW, SILTY SAND, SM, VERY DENSE, MOIST, POORLY 
GRADED, GRADING AT 30' BGS TO SAND, SW, Vi/EU. GRADED, UTILE 
CLAY AND GRAVELS. GRADING AT 30.5' BGS, TO DARK BROWN, SANDY 
SILT, ML 

UGHT BROWN TO BROWN, RNE TO MEDIUM SAND, SP, VERY DENSE, 
MOIST, POORLY GRADED 
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JOB NUMEER 

012014-0001 

CUENT 

GOODYEAR TIRE AND RUBBER 

LOCATION 

VB-96 

DRILUNG METHOD 8.25" I.D. 

HOLLOW STEM AUGER 

SAMPUNG METHOD 2" X 18" 

CAL. MODIFIED SPUT SPOON SAMPLER 

CONTRACTOR HEBER MINING AND EXPLORATION - CME 45HT 

DRILLER RANDY ENGINEER WEIDMANN 

START DATE: 2/11/93 

FINISH DAIE: 2/11/93 

TIME 1040 

TIME 1430 
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DESCRIPTION 
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I—41 

42 
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18/15 39 

I 
45/75/? 24 

18/18 44 29/50/50 

12/12 49 38/75 1.2 

18/18 54 

I 
10/16/21 

0 0 4 0 — 

H^sw^^ 

DARK BROWN, SANDY CLAY, CL, HARD, MOIST, GRADING TO GRAVELLY 
SAND, SW, mVL GRADED, LARGE COBBLE IN NOSE OF SAMPLER 

DRIUXRS REPORT GRAVELS AT 39.5 R 

DARK BROWN, GRAVELLY &AND, SW. VERY DENSE, MOIST, SOME CLAY. 
WEU. GRADED, BLACK STAINING ON COBBLES AND GRAVELS, NO ODOR 

B O 0 4 0 C 
• g 5 Q , Q g 

, .0 « 

. SP ..; 

1% o? 

SANDY GRAVEL, GW, VERY DENSE, MOIST, WEU GRADED, UTTLE 
CLAY, GRADING TO COARSE SAND, SP, POORLY GRADED, SOME GRAVEL 
NO STAINING 

WATER LEVEL AT 53.5' BGS ON 2/11/93 

BROWN, MEDIUM SAND, SW, DENSE. WET. WELL GRADED 

L £ J DENOTES MEASURED WATER TABLE DEPTH 



MetcQlUEddy 

BORING VEW-92-1 
Phoanlx-Goodyov Airport 

CUENT: Goodyear Tro and Rubber JOB NUHBER: 017761 

DDILUNG HETHOO: 6.25' Hollow Stem Auger; CME 75hfT 

GEOLOGIST: M. Joe Wekknann 

CONTRACnM: Heber Mining & Exploration START DATE: 10/30/96 TIUE: 1205 

DRILLER: Randy Wilder HMSH OATE: 10/30/95 TIME: 1325 

0-5' Ught brown, sandy SILT (ML), trace gravel, dry. 

5-10' As above, hard caliche from 7-8'. 

10-15' As above, hard caliche from 10-11'. becomes brown, silty CLAY(CL) at 
-11'. slightly damp. 

15-20' Brown, CLAY (CL), little silt slightiy damp. 

20-25' As above. 

25-30' Brown, CLAY (CL). trace silt, slightly damp. 

30-35" Brown. CLAY (GL). slightly damp. 

35-40' Brown. CLAY (CL). little silt slightly damp. 

40-45' Becomes GRAVELLY CLAY to CLAYEY GRAVEL (GC) at -40', little 
coarse sand, trace silt damp. 

45-50' As above, little coarse sand, becomes medium to very coarse SAND (SW) 
at -48', trace gravel, moist. 

Total depth of 50' below ground surface. 
No groundwater encountered. 
No odors or PID readings encountered during drilling. 
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MelcdHEddy 

BORING VEW-92-2 
Phoanlx-Ooedyaar Airport 
CUENT: Goodyear Tire and Rubber JOB NUMBER: 017761 
DRILUNG METHOD: 8.25* Hollow Stem Auger; CME 75HT 
GEOLOGIST: M. Joe Weldmann 
CONTRACTOR: Heber Mining a Exploration START DATE: 9/28«5 TIME: 0745 
DHLLER: Dan Hatcher RMSHDATE: 9/28«5 TIME: 1430 

0-5' Light brown, silty sand to sandy SILT (SM). trace to little gravel, trace to 
localized hard caliche, dry. 

5-10' SILT (ML), grades to a CLAY (CL). at -7*. trace to little hard caliche, caliche 
layer at - 7 . dry. 

10-15' Brown. CLAY (CL). little to sonw silt, caliche layer at -12', slightly damp. 

15-20' Brown, CLAY (CL), trace to little silt damp. 

20-25' Brown, CLAY (CL), inaeasing silt towards 25'. caliche from -22-24', damp. 

25-30' Brown, SILT (ML), grading to a SILTY SAND/SANDY SILT (SM), at -29'. 

30-32' Sandy SILT (ML), slightly damp. 

32-39' Fine to coarse SAND (SW), well-graded, gravel layer at -36-37. 

39-46' Brown, CLAY (CL), trace to little silt trace sand, damp. 

46-50' CLAYEY GRAVELS to GRAVELLY CLAYS (GC). trace silt, little sand, 
damp. 

50-55' Same as above, slightly moist. 

Total depth of 55' below ground surface. 
No groundwater encountered. 
No odors or PID readings encountered during drilling. 
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SOIL T Y P E BORING VEW-92-3 
P h o e n l x - G o o d y a a r A i rpor t 

CUENT: Goodyear Tire and Rubber J O B NUMBER: 017761 

DRILUNG HETHOO: 8.25* Hollow Stem Augen C M E 75HT 

GEOLOGIST: M. Joe Weidmann 

CONTRACTOR: Heber Mining & Exploration START DATE: 9/27/95 

DRILLER: Dan Hatcher R M S H DATE: 9/27/95 

ms 
M9tcall>Eddy 

TIME: 094{ 

TIME: 1 ' ^1 

5 -

1 
'/:' 

P 

i 1 0 -

1 5 -

2 0 -

25 -

30^ 

35-

4 0 -

4 5 -

50 -

-C»ment 

Blarkr 
SCH 40 
PVC 
Cacing 

Vddfy 

75%B<ntorit> 
29% Sand 

sm 

3"Slol0.020-
WallSaMn 

M ' P o a 
Gravel 

3fl"Pea 
Gravel 

3" Slot 0.020" 
WenSaeen 

55 

Bentorite 
Sedsiiy 
ouintiiM 

CL 7 

0-12' Lt brown. SILT (ML), trace to little sand, trace to little silt, dry, increasing 
clay and decreasing sand towards 8' caliche layer hard at -8'. 

•:7-'an 
- o" 

S W 'Oe 
b o 

12-14' Brown. CLAY (CL). little silt, trace sand, slightly damp. 

14-17 Brown, silty fine to medium SAND (SW), trace coarse sand, slightly damp. 

17-36' Brown, CLAY (CL), little to some silt at top of inten/al, trace fine to medium 
sand at top of interval, slightly damp to damp, hard caliche at -22', increasing silt 
and fine to medium sand at the bottom of interval 

CL 

S W 

' O d I 

36-39' Silty fine to medium SAND (SW), gravels at 39', slightiy damp. 

39-44' Brown SILTY CLAY to CLAY (CL), trace to little sand, damp. 

CL 

44-55' GRAVELLY CLAYS to CUYEY GRAVELS (GC), trace to little sand and 
silt, slightly moist to moist very moist at bottom. 

GC 

Total depth of 55' below ground surface. 
Groundwater encountered at -54.5' below ground surface. 
No odors or PID readings encountered during drilling. 



EXPLANATION 

7 
20' 

30' 
V 

40' —t 

sa- —• i 

VAPOR PIEZOMETERS: 

VP-92-52 
VP-92-40 
VP-92-28 
VP-92-17 

PIEZOMETER SPACER/CENTRAUZER (3 EACH) 

VERTICAL SCALE: T = 10' 

GfiOUr - PORTLAND CEf̂ BIT 
AND 5% VOCLW Bê TONITE 

BENTONriE SEAL - 75% 8-12 BENTGNrTE 
CHIPS AND 25% 8-12 SAND 

SAND SEAL - COLORADO « J SIUCA 

GRAVEL PACK - COLORADO 8-12 3UCA 

• AIL PCZDMEIBJS CONSTRUCtH) OF 1/2" D SCH 40 PVC 
WITH 5 FT. IBSIGTH OF 0,02" MACHNE SLOT SCR£»J 

PROJECT: Phoenlx - Goodyear Airport 

TITLE: Well Construction Log VP-92 

CLIENT: Goodyear Tire & Rubber 

LOCATION: VB-92 

JOB NUMBER: 6791-(XI01 

Mslcaif & Eddy 
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JOe NUMB) 

006791-0001 

ClBit 

GOODYEAR TIRE AND RUBBB? 
UX>I10N 

VB-92 

a a U N G MEIHOO 8 2 5 ' I.D. 

HOLLOW STEM AUGS? 

SAMPIMG MEIHOO 2.5 ' O . D . C M E 

C O N n N U O U S C O R E B A R R a - IN A U G L . 

I 

CONlRACTOR H B E R MINING A N D EXPLORATION - C M E 75HT 

D(aU£R R A N D Y B 4 S f « l Z A C H A R Y WEAIHBl SUNNY 95 F 

SIART DAIE 5 /26/92 

RNSH OAIE: 5 /26/92 

TME: 0845 

m C : 1505 

S5 

o 
UJ 

O 
O 

z 

s 

i 
ce. 

O 

o 
U l 

UJ 

UJ 
X 
o z 

DESCRIPTION 

•0 

• 1 

•2 

•3 
-4 

- 5 

•6 

•7 
•8 
•9 
- 10 

- 11 

• 12 

• 13 

- 14 

• 15 

• 16 

• 17 

• 18 

- 19 

•20 

•21 

•22 

• 23 

• 24 

•25 

• 26 

• 27 

•28 

•29 

•30 

•31 

•32 

•33 

•34 

•36 

SOI 

SOI 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

60/60 
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0920 

0925 

N/A 

N/A 

N/A 

N/A 

60/30 N/A 1000 N/A N/A 

60/60 N/A 

60/60 N/A 

60/30 N/A 

1010 N/A N/A 

1Q2S N/A N/A 

1055 N/A N/A 

d}/36 N/A 

I 
1105 N/A N/A 

60/30 N/A 1130 N/A N/A 

SM 

SM-

TT 
SM • 

A - 1 

SURFACE: OOTT - (JNGRA0S3 ANO HAT 
MHD. BRO\AffJ (lOYR 6/81, MB3. TO HNE SANOY Snj WIIH TRACE OJS. 
SAND ANO ANGULAR HNE TO MBO. GRAVEL ORY 

MED. BROWN (lOYR 6/8). MED. TO HNE SANDY SW TO SOJY SAND, 
TRACE CRS. SANO W O HNE TO CRS. GRAVEL DRY 

85' - (lOYR 8/3). TRANSmON TO CQ-IENIED SttJY SAND WITH PARIi 
C A U C H R C A H O N (SOW, DRY TO M O S T 
LT, BROWN, SIUY S^NO TO SANOY Slf WIIW WHflt CAUCHE M 
ia75-U.50' BGS 

LT. TO MB3. BROWN (lOVR 8/3). RNE SANOY SILT WIIH WHITE CALICHE 
IN VEINS. MOTTLED. CAUCHE /KPPROX. 3(W05t. MOtST 

BROWN, CL«iYFl' COARSE SANO (^9-20^, GRADES TO BROWN (ICW? 6/8), 
OAYEY VERY RNE SAI«3 fiJND S U WITH APPROX. 2&J01 CAUC»€ IN 
VEWS Q1.5-22J'). MOBT 

LT. BROWN (10 YR 8/3), MH3. SIUY SANO WITH SOWE OAY, 
TRACE TO SOME (<10» CAUCHE IN YENS, MOtT IO DRY 

ir. BROWN. SILIY S^NO ANO CAUCHE (SOW. 1N00RAIH3 
fiHO M VEINS 

U. BROWN (1CT*T? 8/3). MED. SWO \MIH TRACE C A U O t N 
VBNS (•(10%). SUGHaY MOtST TO MOtST 

BROWN (ICM? 3/3). COARSE SUY V^NO W I H S O J * O K , GHAVH i 
SUBn^NGULAR TO SUMOUNOBD. TO HNE COBWFS. MCBT 
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X 8 NIACB) 

006791-0001 GOODYEAR TIRE AND RUBBB? 

LOCMUN 

VB-92 

DRUMS kCIHOO 8.25* I.D. 

HOLLOW STEM AUGER 

SAMPUN6 MEIHOO 2 S O D . CME 

CONTINUOUS CORE BARRa - IN AUGER 

CONTRACIOR HEBER MINING AND EXPLORATION - CME 75HT 

DRIllB? RANDY » I S I « « ZACHARY WEAIWJ SUNNY 95* F 

SMRT OAIE: 5/26/92 

FNSH OAIE: 5/26/92 

TIME 0S45 

m c 1505 

ti; 

UJ 

0 . 

U i 

o o 

a 

UJ 

e 
01 

z 

a. 
2 

X o z 

X 

s DESCRIPTION 

-35 

-36 

- 37 

-38 

-39 

.40 

-41 

-42 

-43 

-44 

-45 

-46 

-47 

-48 

-49 

-SO 

-61 

-62 

-53 

-54 

-55 

-66 

-67 

-68 

-69 

-40 

•61 

• 62 

•63 

•64 

•66 

•66 

•67 

•68 

•69 

•70 

SOIL 60/48 

SOIL 

SOIL 

son. 

60/27 

60/9 

I 

I 
I 

N/A 1150 N/A N/A 

N/A 1215 N/A N/A 

N/A 1230 N/A N/A 

10/10 57 1407 43/72(4^ N/A 

SM 

•?••• 
•̂•O-'.-c 

lQ-(7.:c 

P'0. :c 

DK. BROWN (lOYR 3/3), SUY CXAY WITH TRACE C33S. GRAVEL 
SUB-ANGULAR TO SLB-ROUt^OED, MOIST 

BROWN (lOVR 6/8), CRS, SANO WITH TRACE HNE TO MS3. GRAVH. 
SU&ANGULAR TO SU&ROLMOEO. MOST TO VERY MOST 

SOME CRS. GRAVELS AT 43' BGS 

LF. BROWN TO MHJ. BROWN (10YR 8/3 TO ICTffl 6/8), SUY TO FINE 
TO MED. SANOY OViVElS (02-3 CM) SUS-ANCSUAR TO SUB-ROUNC5ED, 
TRACE SLI. MOIST TO VERY MOIST. FRIABLE 

DK. BROWN o m n 3/3), WITH BANDS OF RED (lOR 3/6) ANO GREEN 
(5G 6/1), VERY C37S. GRAVa (02-5 CM) SLB-ANGOAR, ANO SANOS 
WITH TRACE MED. SANtDS, CSRAVa HIGHLY WEAI>€?ED /VNO FRIABLE 

MH3. BROWN TO DK. BROWN (lOYR 6/8 TO lOYR 3/3). CRS TO VERY 
CRS. GRAVIES (02-S CM) ANGULAR. ANO (33. a«>ND WITH SOME FINE 
COBBLES. VERY MOIST 

MH). BROWN (lOVR 3/3). a & GRAVa (0.2-5 CM) ANGUAR 10 
SUB-ANGLRAR. ANO CRS. TO MED, SANO, GOMBS FRIABU. 
SAIURAIED 

W/MB? l£Va AT 54.45' B ( ^ AX 1500 ON 5/26/92 

L S J DENOTES MEASURED WAIER TABIE DEPTH 



Vapor Piezometers 
(from left to rlgt^t) 

VP-92-2-50 
VP-92-2-41 
VP-92-2-32 
VP-92-2-19 

Piezometer Spacer/Centralizer (3 eacti) 

TD = 50' 
Vertical Scale : r = 10' 

EXPLANATION 

Redl-MIx Cement 

Groiit-
95% Portland Cement and 
5% Volclay Bentonite 

Bentonite Seal-
Dry crumbles to seal water table 

Bentonite Seal-
75% Bentonite Chips and 
25% 8-12 Sand 

Sand Seal-
Colorado #30 SlIca 

Gravel Pack-
Colorado 8-12 Silica 

Nolo:/^\ Rezometers conslructed of 1/2" ID SCH 
40 PVC wItti 5 ft. lengtti of 0.02" machine slot screen 
Noto 2: All Piezometer names reference bottom 
of screened interval 

PROJECT: Phoenix-Goodyear Airport 

TITLE: Well Construction Log VP-92-2 

CLIENT: Goodyeor Tire & Rubber 

LOCATION: VP-92-2 

JOB NUMBER: 017761 



SAMPLE DATA 

8^ 
tr 

\IL CO 

CO e 

LU 
Q. 

OL 
U j 

2 

SOL TYPE 

CO 
O 
0) 
3 

CO 

Metcalf & Eddy 

BORING VP-92-2 
Phoanlx-Goodyaar Airport 

(UENT: Goodyear Tire and Rubber JOB NUMBER: 017661 

DHLUNQ UETHOO: 8.25" Hollow Stem Auger; CME 75HT 

GEOLOGIST: M. Joe Weidmann 

CONTRACTOR: Heber Mining & Exploration START DATE: 10/31 J95 TIME: 0915 

DRILLER: Randy Wilder RMSH DATE: 10/31/95 TIME: 1205 

10 

15 

CL 

20 

2 5 - - 1 8 / 1 8 - - 1 2 / 2 8 / 3 9 - - 0 -25- • S S - 1025 

3 0 - - i a ' 1 8 - - 1 ( V 1 7 / 3 8 - - 0 -30- S S - - 1 0 4 5 

2 

CL 7. 

3 5 - - 1 » 1 8 - - 1 & 1 » 2 3 - - 0 •35- • S S - 1105 

40-I-1 Wl 6-H19/27/50-f -0 -40- SS—-1125 
GW 

O 

p O 

45 - - i a i 7 - -17/28/36- - 0 - - 4 5 S S - H 4 0 

GC 

0-5' Grass at surface, roots to about 2 or 3'. Silty clay to clayey SILT (ML) to 5'. 

5-10' Light brown, clayey SILT (ML), slightly damp, hard caliche from 8-10'. 

10-15' Light brown, SILT, some clay, slightly ciamp, hard caliche from 10-14', 
brown, silty CLAY (CL), begins at 14', slightly damp. 

15-20' Brown, CLAY (CL), linle silL slightly damp. 

20-25' Brown, CLAY (CL), little silt, slightly damp. 

25-26.5' Brown, silty clay to clayey SILT (ML), slightly damp. 

26.5-30' Brown, silty clay to clayey SILT (ML), slightly damp. 

30-31.5' Brown, clayey SILT (ML), slightly damp. 

31.5-35' As above, clay from -32-34'. 

35-36.5' Brown, silty clay to clayey SILT (ML), brief interval of fine to medium 
sand, trace coarse sand, slightiy damp. 
36.5-40' As above, coarse sand and GRAVEL (GW) begins at -37, little fine to 
meciium sand, trace silt, slightly damp. 

40-41.5' Coarse sand and GRAVEL (GW), little fine to medium sand, trace silt, 
slightly damp. 

41.5-45' As above, becomes CLAYEY GRAVEL (GC) at -44', some silL little 
sand, slighdy ciamp. 

45-46.5' Coarse sand and GRAVEL (GC), with intervals of brown, silty day, 
little fine to medium sand, damp. 

46.5-50' CLAYEY GRAVEL (GC), little coarse sand, moisL 

50 
Total ciepth 50' below ground surface. 
No grouncV/ater en<x>untered. 
No odors or PID reading encountered. 

ss. 



20' 

30'• 

fi" 

n i 

z 

7 ^ 

2 

Vapor Piezometers 
(frofr)lefttorlgt)t) 

VP-92-3-55 
VP-92-3-37 
VP-92-3-27 
VP-92-3-17 

•Piezometer Spacer/Centralizer (3 each) 

EXPLANATION 

TD = 60' 
Vertical Scale: 1'= 10' 

• • • • o ^ Redl-MIx Cement 

Grout-

95% Portland Cement and 
5% Volclay Bentonite 
Bentonite Seal-
Dry crumbles to seal water table 

Bentonite Seal-
75% Bentonite Chips and 
25% 8-12 Sand 

Sand Seal-
Colorado #30 SlIca 

Gravel Pack-
Colorado 8-12ailca 

Noia: M Piezometers constructed of 1/2' ID SCH 
40 PVC with 5 ft. lengtti of 0.02' machine slot screen 

Note 2: /Ml Rezometer names reference bottom 
of screened Interval 

PROJECT: Phoenix-Goodyear Airpx)rt 

TITLE: Well Construction Log VP-92-3 

CLIENT: Goodyear Tire & Rubber 

LOCATION: VP-92-3 

JOB NUMBER: 017761 Metcatf & Eddy 



SAMPLE DATA SOIL TYPE 
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P
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P
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P
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IML IML IML IML IML IML IML IML IML IML IML IML 

C L —— C L C L C L 

ML ML ML 

- I ^ I S ' -14/1 & 1 9 - - 0 - - 2 5 - - s s - -0814-

ML 

- I ^ I S ' -14/1 & 1 9 - - 0 - - 2 5 - - s s - -0814-

SW 

D 

SW 

Pr.<3 

•1»18- -11 /1»21- - 0 - - 3 0 - - s s - •0840-
SW 

Pr.<3 

— 

SW 

Pr.<3 

SW 

Pr.<3 

SW 

Pr.<3 

SW 

Pr.<3 

C L C L C L C L C L 

G W o O 
>0 ' •1 *18 - -11/41/50- - 0 - - 4 5 - - s s - •0935-

G W o O 
>0 ' 

SW SW SW 

G C i G C i G C i G C i — 

G C i 

BORING VP-92-3 
Phoanlx-Goodyaar Airport 
CUENT: Goodyear Tire and Rubber JOB NUMBER: 017761 

DRILUNG METHCX): 8.25'Hollow Stam Augen CME 75HT 

QEOLCXUST: M. Joe Weidmann 

CONTRACTOR: Heber Mining A Exploration START OATE: 9126m 

DRILLER: Oan Hatcher HMSH DATE: 9/26/95 

Metcolf > Eddy 

TIME: 0730 

TIME: 1400 

10 

15 

20 

35 

40 

50 

0-5' LL brown, SILT (ML), with little fine sand and trace to little clay, dry. 

5-15' SILT (ML), little fine sand and little day, deaeasing sand and increasing 
clay towards 15', little hard caliche from -8-10', dry. 

15-20' Brown, CLAY (CL), trace to little silL slightly damp. 

20-25' Brown, clayey SILT (ML), increasing sand and decreasing clay towards 
25', slightly damp. 

25-26.5' Brown, silty fine to medium SAND (SW), trace coarse sand, slightly 
damp, trace localized caliche, grading to a fine to coarse well-gracied sand, trace 
to little silt. 

26.5-30' Fine to coarse well-graded SAND (SW), slightly damp. 

30-31.5' Brown, fine to coarse well-graded SAND (SW), trace very coarse sand, 
trace fine gravel, slightly damp, trace to littie fine to coarse gravel at -26', 
inten/als of silt and clay towards -26.5'. 

31.5-37' Brown, fine to coarse well-graded SAND (SW), slightly damp, gravels 
encountered -34'. 

37-43' Brown, CLAY (CL), trace to little silt, damp, gravels/cobbles encountered 
at -39-40'. 

43-45' Gravel/cobble layer. 

45-46.5' SANDY, GRAVEL AND COBBLES (GW), trace to little silt and day, 
damp to slightly moist, contact at -46.25' to a brown, medium to coarse, well-
graded SAND (SW), liMe to some fine sand, trace silt, little to some very coarse 
sand, trace to little fine gravel. 

46.5-47 Well-graded SAND (SW), slightly moisL 
47- 48' Gravel and cobbles. 
48- 60' CLAYEY GRAVELS to GRAVELLY CLAYS (GC), little sand, little silt, 
cobbles towards bottom, moist, wet at bottom. 

55 



SAMPLE DATA 

Ul 

a 
8> 
Ul cc 
coa 

cr 
LU 
a. CO 
tf) LU 

m ID 

55 • 

a. 
UJ a 
LU 

Ul 
a. 

a. 
Si 

UJ 
2 

SOIL TYPE 

CO 

BORING VP-92-3 (cont'd.) 
Phoenix-Goodyear Airport 

CUENT: Goodyear Tira and Rubbar JOB NUMBER: 017761 

DRILUNG METHOD: 8.2? Hollow Stem Augen CME 75HT 

GEOLOGIST: M. Joe Weidmann 

CONTRACTOR: Heber Mining & Exploration START DATE: 9/26/95 

DRILLER: Dan H8tc:her RMSH DATE: 9/26/95 

TIME: 0730 

TIME: 1400 

GC 

Total depth of 60' below ground surface. 
Grounciwater encountered at 59' below ground surface. 
No odors or PIO readings encountered during drilling. 

65-

70-

75-

80-

85^ 

90-

95-

100-

105-

110. 



UJ 

o 

WELL 
CONSTRUCT1(3N 

SAMPLE DATA 

CL 

Ul 
_ l 
Q. 

s 

U J < 

SOIL TYPE 

CO 
O 
CO 
3 

CO 

BORING VEW-27A-1 
Phoenix-Goodyear Airport 

CUENT: Goodyear Tire and Rubber JOB NUMBER: 017761 

DRILUNG METHOD: 6.25' Hollow Stem Augen CME 75HT 

GEOLOGIST: M. Joe Weidmann 

CONTRACTOR: Heber Mining a Exploration START DATE: 9/29/95 

DRILLER: Dan Hatcher/Randy Wilder HMSH DATE: 10/2/95 

Metcallttddy 

TIME: 1230 

TIME: 1050 

5-

10 • 

15 • 

20-

25-

BO

SS-

40 • 

45 -

50 -

7i 

• Grwi 

55 . 

*— CMTwnt 

Blaikr 
SCH40 
PVC 
Casing 

Volclty 

79KB<ntont* 
2SXSand 

S«l 

3/8'Pea 
Gravel 

3/8'Pea 
(jravel 

3'SlotO.OM-
WsllSaeen 

CL 

z 
SW 

o er-
o ? © 

"'Oo'j 

GC 

0-9' Light brown, fine sandy SILT (ML), dry. 

9-11' Brown, dayey SILT (ML), dry. 

11-20' Brown, CLAY (CL), to silty day, slightly damp. 

20-25' Brown, CLAY (CL), to silty clay, damp. 

25-30' Brown, CLAY (CL), to silty clay, damp. 

30-32' Brown, CLAY to SILTY CLAY, gravels at -31'. At 32' becomes a fine to 
medium, well-graded sand, little silt, little coarse sand, trace gravel. 

32-38' Rne to medium, well-graded SAND (SW), little silt, little coarse sand, trace 
gravel, slightly damp. 

38-55' C U Y E Y GRAVEL to GRAVELLY CLAY (GC), trace to little sand, trace silt, 
coarser gravels and cobbles at -50'. 

Total depth of 55' below ground surface. 
No groundwater encountered. 
No odors or PID readings encountered during drilling. 



EXPLANATION 

20' — • 

30' — 

40' 

VAPOR PIEZOMETERS: 

VP-27A-45 
VP-27A-35 
VP-27A-21 
VP-27A-12 

-PIEZOMETER SPACER/CENTRALIZER (3 EACH) 

50' 

VERTICAL SCALE: 1" = 10' 

BENTONITE SEAL - 50% BENTONITE 
CHIPS AND 50% 8-12 SAND 

V ^ ^ ^ ^ GROUT - PORTLAND CEMENT 
W>-'tM-r!\i7i AND 5% VOLCLAY BENTONITE 

BENTONITE SEAL - DRY CRUMBLES TO 
SEAL WATER TABLE 

BENTONITE SE/SJ. - 75% BENTONITE 
CHIPS AND 25% 8-12 SAND 

SAND SEAL - COLORADO #30 SILICA 

GRAVEL PACK - COLORADO 8-12 SILICA 

* ALL PIEZOMETERS CONSTRUCTED OF 1/2" ID SCH 40 PVC 
WITH 5 R. LENGTH OF 0.02° MACHINE SLOT SCREEN 

PROJECT: Phoenix - Goodyear Airport 

TITLE: Well Construction Log VP-27A 

CLIENT: Goodyear Tire & Rubber 

LOCATION: VP-27A 

JOB NUMBER: 012014-0001 

Metcalf & Eddy 



VP-27A 
PAGE 

1 OF 2 

JOB NUMBER 

012014-0001 

CUENT 

GOODYEAR TIRE AND RUBBER 

DRILUNG METHOD 8.25" I.D. 

HOLLOW STEM AUGER 

LOCATION 

VP-27A 

SAMPLING MEIHOD 2" ID X 1 8" 

CAL. MODIFIED SPLIT SPOON SAMPLER 

CONlRACTOR HEBER MINING AND EXPLORATION - CME 75HT 

DRIOER KEVIN ENGINEER WEIDMANN/SPRINGER 

SIART DATE: 7/14/93 TIME; 0615 

FINISH DAIE: 7 /14 /93 TIME: 0 8 4 0 

i 

CK 

O 

a. 
Q 

U l 
Q 
Cl 
ai 
CO 
2 

2 

o 

Cl 
ill a. 

9 
CD I 8 DESCRIPTION 

•0 

-1 

- 2 

- 3 

• 4 

- 5 

- 6 

- 7 

- 8 

- 9 

• 10 

-11 

• 12 

• 13 

• 14 

• 15 

• 16 

•17 

• IB 

- 19 

•20 

•21 

•22 

•23 

• 24 

•25 

•26 

• 27 

•26 

•29 

•30 

•31 

•32 

•33 

•34 

•35 

SOIL 18/18 0630 12/18/23 

SOIL 18/18 10 0642 8/15/28 

SOIL 18/15 15 0700 4/10/13 

SOIL 18/18 20 0710 7/12/38 

SOIL 18/18 25 0725 10/17/24 

SOIL 18/16 30 0740 6/12/20 

18.2 

22.7 

69.3 

14.1 

16.2 

142 

LIGHT BROWN (lOYR 8) TO BROWN (lOYR 6/8), SILTY CLAY CL HARD, DRY 
TO SLIGHTLY MOIST, TRACE MILDLY FORMED CALICHE, SOME ROOTS 

BROWN (lOYR 6/8], SILTY ClAX C l HARD, SLIGHTIY MOIST, SOME WELL 
FORMED CALICHE, TRACE EUHEDRAL GYPSUM CRYSTALS 

BROWN (lOYR 6/8) TO YELLOWISH RED (SYR 4/6), SAND, SW, WELL GRADED, 
MEDIUM DENSE, MOIST 

YELLOWISH RED (SYR 4/6), SILTY CLAY CL HARD MOIST, CALICHE IN NOSE 
OF SAMPLER, TRACE BLACK ORGANIC MATERIAL 

ML 
YELLOWISH RED (SYR 4/6), CLAYEY SILT, ML HARD, MOIST, VERY FAINT ODOR 

j O ' S W • 

p . p . 

BROWNISH YELLOW (lOYR 6/8), SILIY SAND, SM, WELL GRADED HARD MOIST, 
BLACK STAINED AT - 3 0 TO -30.5 FEET, SLIGHT ODOR 

• SP 



PAGE 

VP-27A 
JOB NUMBER 

012014-0001 

CUENT 

GOODYEAR TIRE AND RUBBER 

LOCAnON 

VP-27A 

PAGE 

VP-27A DRIUJNG METHOD 8.25" I.D, 

HOLLOW STEM AUGER 

SAMPUNG METHOD 2" ID X 18" 

CAL. MODIFIED SPUT SPOON SAMPLER 

CONTRACIOR HEBER MINING AND EXPLORATION - CME 75HT 

DRIUK KEVIN ENGINEER WEIDMANN/SPRINGER 

SIART DATE: 7 /14 /93 TIME: 0 6 1 5 

FINISH DATE: 7 /14 /93 TIME: 0 8 4 0 

Q 
U J 
Cl 

§ u 

C l 
Q 

5 
a. 
H i 
Q 
Cl 
in 
DO 

5 
z 

2 

o 

•o 
Cl 
lu 
CL 

I 

tn 
Cl 

o _ 

a.-
(5 

O 
CO 

DESCRIPTION 

•35 

-36 

-37 

-3S 

•39 

-40 

•41 

•42 

•43 

•44 

•45 

•46 

-47 

•48 

-49 

•50 

•51 

•52 

•53 

•54 

•55 

•56 

•67 

•58 

•59 

•60 

•61 

•62 

•63 

•64 

•65 

•66 

•67 

•68 

•69 

•70 

SOIL 18/18 35 0800 8/22/38 

SOIL 11/11 40 0815 21/50 

SOIL 12/11 45 0840 29/50 

58.7 

18.7 

NS 

SP •.• 

UGHT GRAY (N 7),' FINE TO MEDIUM SAND, SB POORLY GRADED, VERY DENSE, 
MOIST, NO ODOR 

0 

YELLOWISH RED (SYR 4/6), SAND, SW, WELL GRADED, SOME ROUND TO ANGULAR 
GRAVEL VERY DENSE, MOIST TO VEIW MOIST, COBBLE IN NOSE OF SAMPLER 

"oSWia 

0 Ofl 

YEaOWISH RED (SYR 4/6), SAJMD, SW, WELL GRADED, SOME ANGULAR GRAVELS 
AND COBBLES, VERY DENSE, VER/ MOIST, SAMPLER REFUSAL AT - 4 6 FEET UKELY 
DUE TO COBBLES 



Piezometer Spacer/Centralizer (3 each) 

TD = 60' 
Vertical$cale:r = 10' 

EXPLANATION 

Redl-MIx Cement 

Grout-
95% Portland Cement and 
5% Volclay Bentonite 
Bentonite Seal-
Dry crumbles to seal water table 

Bentonite Seal-
75% Bentonite Ctilps and 
25% 8-12 Sand 

Sand Seal-
Colorado #30 Silica . 

Gravel Pock-
Colorado 8-12 Slica 

Afo/e: All Piezometers constructed of 1/2' ID SCH 
40 PVC vAn^ 5 ft. length of 0.02" machine slot screen 
Note 2: All Piezometer names reference bottom 
of screened Interval 

PROJECT: Pfaoenix-Goodyear Airport 

TITLE: Well Construction Log VP-27A-2 

CLIENT: Goodyear Tire & Rubber 

LOCATION: VP-27A-2 

JOB NUMBER: 017761 Metcalf t Eddy 



SAMPLE OATA 

8^ 

tt 

w 
LU 

§i 
m <D 

UJ 
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w 
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Ul 
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SOIL TYPE 

MelcoM a Eddy 

BORING VP-27A-2 
Phoanlx-Goodyaar Airport 

CUENT: Goodyear Tira and Rubber JOB NUMBER: 017761 

DRILUNG UETHOO: 8.25' Hollow Stem Auger, CME 75HT 

GEOLOGIST: M. Joe Weidmann 

CONTRACTOR: Heber Mining & Exploration START DATE: 10/4/95 TIME: 1205 

DRILLER: Randy Wilder HMSH DATE: 10MA5 TIME: 1430 

10 

15 

0-5' Lt brown, SILT (ML), dry, gravel and cobbles encountered at -2* 

5-10* Light brown, SILT (ML), dry, hard caliche at -8 ' , becomes brown, clayey 
SILT (ML), at -9' , slightly damp. 

10-15' Brown, clayey SILT (ML), hard caliche at ~12', becomes clay at -IS', 
slightly damp. 

15-20" Brown, CLAY (CL), trace silt, damp. 

20 
CL 

20-25' Brown, day to silty CLAY (CL), damp. 

25--18/18•-9/12/15 - - 0 •25- S S - - 1 2 4 2 

3 O - ^ l » 1 8 - - 1 S 2 » 3 9 - - 0 - - 3 0 •SS- 1256 SW 

35-.18/18--14/17/23 35- • S S - 1311 

CL 2 
SW 

40-• 1^12--16/2906-- 0 - - 4 0 - - s s - • 1330 

GW 
"XT 

45 --18/12--4<y3*30-- 0 - - 4 5 - - s s - • 1350 • 

50 

25-26.5' Brown, clay to silty CLAY (CL), damp. 

26.5-30' Brown, clay to silty CLAY (CL), damp. 

30-31.5' Reddish brown, silty fine to medium SAND (SW), trace coarse sand, 
grades at 30.25' to a brown, silty day to clayey silt (ML), damp. 

31.5-35' Brown, silty clay to dayey SILT (ML), damp. 

35-36.5' Brown, silty CLAY (CL), trace fine to medium sand, damp, -30% of 
sample fine to medium sand, little coarse sand, trace gravel, filling vertical to 
dagonal fractures. 

36.5-40' Silty fine to medium SAND (SW), little coarse sand, gravels and 
cobbles at -36', slightyl damp. 

40-41.5' Brown, fine to medium SANO (SW), trace to little coarse sand, trace 
fine to coarse gravel, slightly damp. 

41.5-45' As above, GRAVEL and SAND (GW) begin at -42". 

45-46.5' Ught brown, fine to medium SAND (SW), little coarse sand, damp. 

46.5-50' Clayey GRAVEL (GC), minor sand, moist at 50'. 

Totai depth 50' below ground surface. 
No groundwater encountered. 
No odors or PID reading encountered. 

55 



ORIFICE PLATE FLOW ELEMENT 

CALCULATION SHEETS 



11/08/1395 16:09 5165871011 LAMBDA SQUARE/LSI PAGE 02 

LAMBDA SQUARE, INC. 
LSI FLOW METERING 

P.O. BOX 1119-M - BAY SHORE, 
(516) 587-1000 - FAX (516) 

NY 11706 
587-1011 

0RIFICE2 (Ver 1 
Tag : AGRA/MAE 1" SCH 40 
Spec No.: 
Line No.: 
Customer: 
Pro;Ject#: 
Revision: 
CalcType: Beta Ratio 

52) FLOW ELEMENT CALCULATION 

Date 
Equipment No 
Customer PO. 
Shop Order.. 
Revised By.. 
Fluid State 

Calculation Equ Ref: Flow Measurement Engr Handbook] 2nd Ed, 
1979-1994 FlowSoft Inc. St. Charles MO — 

10/27/95 14:13 

Gas 

Fluid AIR 
Element.... 

Pipe 

Base 

Local... 
Pressure 

Temperature 
Flow 

Fluid Prop. 

Factors. 

68.0 Deg F 
Deg F 
STD and Size 

Type 
Material 
Beta Ratio § 
Bore e 68.0 
Schedule 
Material 
Inside Diameter @ 68.0 Deg 
Pressure at Std Cond 
Temperature at Std Cond 
Atmospheric Pressure 
Flowing at Upstream Tap 
Differential Maximum 
Differential Normal 
Permanent Loss g Max Flow 
Permanent Loss e Norm Flow 
Flowing 
Maximum, Base Conditions 
Normal, Base Conditions 
Reynolds Nmbr @ Norm Flow 
Reynolds Nmbr @ Max Flow 
Molecular Weight 
Density § Base Cond. 
Density g Flow Cond. 
Viscosity @ Flowing 
Ratio of Specific Heats 
Compress Calc Method 
C r i t i c a l Pressure 
C r i t i c a l Temperature 
Compressibility § Base 
Compressibility ^ Flowing 
Flow Coefficient 
Sizing Coefficient 
Gas Expansion Factor 
Combined Thermal Expan Factor 

Orifice, Corner Taps 
PVC 

0.2925 d/D 
0.3068 d, Inch 
, OOOO 
PVC 
0490 

Inch 

D, Inch 
14.6960 Pb, PSI Abe 
60.0000 Tb, Deg F 
14.6960 Pg, 
115.0000 Pf, 
18.0000 Hm, 
0.1152 Hn, 
15.8640 Lm, 
0.1015 Ln, 

PSI Abs 
PSI Gauge 
In WC 
In WC 
In WC^jy^ 

(Est) 
(Est) 

In WC. 
120.0000 Tf, Deg F 
15.0000 Qm, F t 2 / M i n ^ f ; . 
1.2000 Qn, Ft3/Min/'^ 

1,692.4869 RDn 
21,156.0859 RDm 

28.9510 Moi. Wt. 
0.0764 Rhob, Lb/CFt 
0.6057 Rhof, Lb/CFt 
0.0196 Centipoise 
1.4015 Cp/Cv 

Red1ich Kwong 
547.3724 Pc, Psi abs 
-221.2780 Tc, Deg F 

0.9994 2b 

UJ 

0 
0 
0 
1 
1 

9976 
6143 
0527 
OOOO 

Zf 
C 
Sm 
Yl 

OOOO Fa 

0RIFICE2 i s a trademar)c of FlowSoft Inc, St. Charles, MO 63303, 1979-1994 

This calculation performed i n accordance with equation 9.107 U.S. Units 
or equation 9.121, s . l . units. 
Warnings..., Outside recommended pipe id of 2-36 inches (50-900 mm). 

, Outside recommended Reynolds No range of 10,000 - 10,000,000. 
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LAMBDA SQUARE, INC. 
LSI FLOW METERING 

P.O. BOX 1119-M - BAY SHORE, NY 11706 
(516) 587-1000 - FAX (516) 587-1011 

1 ScH^o 

0RIFICE2 (Ver 1.52) 
Tag : AGRA/M&E SCH 40 
Spec No.: 
Line No.: 
Customer: 
Projects: 
Revision: 
CalcType: Beta Ratio 

FLOW ELEMENT CALCULATION 

Date 
Equipment No 
Customer PO. 
Sho^ Order.. 
Revised By.. 
Fluid State. 

Calculation Equ Ref: Flow Measurement Engr Handboolc, 

10/27/95 14:38 

Gas 
2nd Ed, 

Fluid AIR 
Element.., 

(c) 1979-1994 FlowSoft Inc. St. Charles MO 

Pipe, 

Base. 

Local.... 
Pressure. 

Temperature 
Flow 

Fluid Prop. 

Factors. 

68.0 Deg F 
Deg F 
STD and Size 

Type 
Material 
Beta Ratio § 
Bore e 68.0 
Schedule 
Material 
Inside Diameter @ 68.0 Deg F 
Pressure at Std Cond 
Temperature at Std Cond 
Atmospheric Pressure 
Flowing at Upstream Tap 
Differential Maximum 
Differential Normal 
Permanent Loss § Max Flow 
Permanent Loss § Norm Flow 
Flowing 
Maximum, Base Conditions 
Normal, Base Conditions 
Reynolds Nmbr § Norm Flow 
Reynolds Nmbr k Max Flow 
Molecular Weight 
Density % Base Cond. 
Density § Flow cond. 
Viscosity § Flowing 
Ratio of Specific Heats 
Compress Calc Method 
C r i t i c a l Pressure 
C r i t i c a l Temperature 
Compressibility § Base 
Compressibility e Flowing 
Flow Coefficient 
Sizing Coefficient 
Gas Expansion Factor 
Combined Thermal Expan Factor 

Orifice, Corner Taps 
PVC 

d/D 
d, Inch 
Inch 

(Est) 
(Est) 

0.7609 
2.3344 
3.0000 

PVC 
3.0680 D, Inch 
14.6960 Pb, PSI 
60.0000 Tb, 
14.6960 Pg, 

OOOO Pf, 
OOOO Hm, 
1250 Hn, 
0254 Lm, 
0557 Ln, 
OOOO Tf, 

300.0000 Qm, 
25.0000 Qn, 

0268 RDn 
3 218 RDm 
9510 Moi 
0764 Rhob, Lb/CFt 
0456 Rhof, Lb/CFt 

0.0196 Centipoise 
1.4015 Cp/Cv 

Red1ich Kwong 
547.3724 Pc, 
-221.2780 Tc, 

0.9994 Zb 

12 
144 

-10. 
18, 
0, 
8, 
0, 

120. 

056 
672, 
28 
0, 
0 

Abs 
Deg F 
PSI Abs 
In Hg Gauge 
In WC"" 
In WC 
In WC 
In WC 
Deg F 
FtS / M i n ' ^ ^ j ^ 
Ft3/Min / 

Wt, 

Psi 
Deg 

abs 
F 

0, 
0, 
0, 
0, 
1. 

9998 
6331 
4494 
9998 
OOOO 

Zf 
C 
Sm 
Yl 
Fa 

0RIFICE2 i s a trademark of FlowSoft Inc, St. Charles, MO 63303, 1979-1994 

This calculation performed in accordance with equation 9.107 U.S. Units 
or equation 9.121, s . l . units. 
Warnings. Outside recommended beta ratio range of 0.2 - 0.75 
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LAMBDA SQUARE, I N C . 
L S I FLOW METERING 

P . O . BOX 1119-M - BAY SHORE, 
(516) 587-1000 - FAX (516) 

NY 11706 
587-1011 

3"' sctf 

0 R I F I C E 2 (Ver 
Tag : AGRA/M&E SCH 80 
Spec No 

1.52) FLOW ELEMENT CALCULATION 

Date 
Line No.: Equipment No 
Customer: Customer PO. 
Proiect#: Shop Order.. 
Revision: Revised By.. 
CalcType: Beta Ratio Fluid State...: Gas 
Calculation Equ Ref: Flow Measurement Engr Handbook, 2nd Ed. 

-— (c) 1979-1994 FlowSoft Inc. St. Charles MO --

10/27/95 14:39 

Fluid AIR 
Element.. 

Pipe. 

Base. 

Local.... 
Pressure. 

Temperature 
Flow 

Fluid Prop. 

Factors. 

68.0 Deg F 
Deg F 
80 and Size 

Type 
Material 
Beta Ratio § 
Bore § 68.0 
Schedule 
Material 
Inside Diameter § 68.0 Deg 
Pressure at Std Cond 
Temperature at Std Cond 
Atmospheric Pressure 
Flowing at Upstream Tap 
Differential Maximum 
Differential Normal 
Permanent Loss § Max Flow 
Permanent Loss § Norm Flow 
Flowing 
Maximum, Base Conditions 
Normal, Base Conditions 
Reynolds Nmbr @ Norm Flow 
Reynolds Nmbr @ Max Flow 
Molecular Weight 
Density § Base Cond. (Est) 
Density § Flow Cond, (Est) 
Viscosity g Flowing 
Ratio of Specific Heats 
Compress Calc Method 
C r i t i c a l Pressure 
C r i t i c a l Temperature 
Compressibility % Base 
Compressibility @ Flowing 
Flow Coefficient 
Sizing Coefficient 
Gas Expansion Factor 
Combined Thermal Expan Factor 

Orifice, Corner Taps 
PVC 

m Hq Gauge 
In WC\ J j ^ 
In WC/ /'̂  

12 
153 

0.7902 d/D 
2.2915 d. Inch 
3.0000 Inch 

PVC 
2.9000 D, Inch 
14.6960 Pb, PSI Abs 
60.0000 Tb, Deg F 
14.6960 Pg, PSI Abs 

-10.0000 Pf, In Hq Gauge 
18.0000 Hm, 
0.1250 Hn, 
7.3212 Lm, In WC 
0.0508 Ln, In WC 

120.0000 Tf, Deg F 
300.0000 Qm, Ft3/Min\ f^d^ 
25.0000 Qn, Ft3/MinX 
754.4449 RDn 
053.3390 RDm 
28.9510 Moi. Wt. 
0.0764 Rhob, Lb/CFt 
0.0456 Rhof, Lb/CFt 
0.0196 Centipoise 
1.4015 Cp/Cv 

Redlich Kwong 
547.3724 Pc, 
-221.2780 Tc, 

0.9994 Zb 

Psi abs 
Deg F 

0, 
0. 
0, 
0, 
1. 

9998 Zf 
6294 C 
5030 Sm 
9998 Yl 
OOOO Fa 

0RIFICE2 i s a trademark of FlowSoft Inc, St. Charles, MO 63303, 1979-1994 

This calculation performed in accordance with equation 9.107 U.S. Units 
or equation 9.121, S.I. units. 
Warnings..., Outside recommended beta ratio range of 0.2 - 0.75. 



APPENDIX D 

DRAFT SOIL VAPOR EXTRACTION TREATMENT SYSTEM AND 

EXTRACTION/MONITORING WELL FIELD SAMPLING PLAN (FSP) AND 

QUALITY ASSURANCE PROJECT PLAN (QAPP) 



Table 3-1 
List of Container Type, Required Saniple 
Preservative and Maxinium Holding Time 

Matrix Container Type Parameters Preservative Holding Time 

Soil Vapor - Routine 
Momtoring 

Tedlar bag Total VOCs Light tight container 24 hours 

Soil Vapor - Rebound 
Monitoring* 

Tedlar bag Indicator VOCs Light tight container 24 hours 

Soil Vapor - Rebound 
Monitoring 

Summa canister VOCs None 14 days 

Water - SVE Treatment 
System Stack Sump 

40 ml VOA vial VOCs" 4" C HCL to pH < 2 14 days, unpreserved 7 
days 

NOTES: 

a. Field laboratory GC analysis - Direct inject or field PID 
b. CLP - Laboratory analysis - TO-14 
c. PCE, TCE, 1,1-DCE and 1,1,1-TCA 

D -18 



the sample bag is filled, the sample inlet line is tumed off between the source and the sample bag, 

the vacuum release valve on the vacuum box is opened, and the valve on the sample bag is closed, 

ending the sampling event. All tubing connections utilize stainless steel swage-lok fittings and new, 

l/4~inch Teflon tubing. All used segments of Teflon mbing are replaced with new segments 

following each sampling event. 

4.3 SOIL VAPOR SAMPLING - (FIELD MONITORING) 

This section describes the methodologies that will be employed to collect soil vapor samples from 

the SVE system for routine monitoring and for evaluation of when to commence reboimd sampling. 

4.3.1 Pre-sample Purging 

Prior to collecting samples, all soil vapor sampling locations are initially purged of static air residing 

in the sampling system. Drawing 96-M-5, Detail 6, Appendix A provides sampling locations on 

SVE extraction wells, and Drawings 96-E-2 and 96-E-3, Appendix A provide sampling locations on 

the SVE treatment systems. In the case of SVE extraction and monitoring wells that have been 

switched off, static air is calculated as the open area of the targeted well. 

The formula used to quantify this volume is as follows: 

V = Ur^ 

Where: 

V = Volume of well (cm') 

II = 3.1416 (unitless) 

r = radius of well (cm) 

h = height of well (cm) 

D-36 



4.4 SOIL VAPOR SAMPLING FOR REBOUND (LABORATORY ANALYSIS) 

This section describes the methodologies that will be employed to conduct periodic rebound 

monitoring on SVE monitoring cluster wells for CLP laboratory analysis and subsequent VLEACH 

and Mixing Cell Screening. 

4.4.1 Presample Purging 

Prior to collecting samples, all SVE operable unit monitoring well locations are initially purged of 

static air residing in the sampling system. Drawing 96-M-2, Detail 11, Appendix A provides 

sampling locations on SVE extraction wells, and Drawings 96-E-2 and 96-E-3, Appendix A provide 

sampling locations on the SVE treatment systems. The static air volume is calculated as the open 

area of the targeted well. The formula used to quantify this volume is as follows: 

V = Ilr̂ h 

Where: 

V = Volume of well (cm') 

n = 3.1416 (unitless) 

r = radius of well (cm) 

h = height of well (cm) 

The sampling methodology for SVE wells that have been switched off consists of initially purging 

two well volumes using the programmable vacuum pump or until peak VOC concentrations OCCLIT, 

whichever comes first. During purging, VOC concentrations are continuously monitored and 

recorded using a photoionization detector (Photovac Microtip 200, or equivalent) positioned at the 

exhaust port on the purge pump. 

4.4.2 Rebound Soil Vapor Sample Collection (Laboratory Analysis) 

Following the purging protocol described in the previous section, the sampling location is allowed 

to retum to its ambient pressure reading (pressure prior to pumping). At this time, the 

p:\e\pga\po|y27\o&iii\appendix.d D - 3 8 



programmable mass controlled vacuum pump will be disconnected from the sanq)le line and replaced 

with a pre-evacuated, stainless steel SUMMA canister. Figure 4-3 illustrates the sampling schematic 

for rebound soil vapor sample collection. To initiate sampling, the downstream end of the Teflon 

tubing will be attached to the intake of the field-calibrated mass fiow controller mounted to the 

SUMMA canister (see Figure 4-3). After ensuring that all fittings are gas tight, the needle valve on 

the SUMMA canister will be opened to begin sample collection. Total sampling time will be IS to 

30 minutes which is sufficient duration to collect 3 to 6 liters of soil gas at a controlled flow rate of 

200 ml/min. All used segments of Tefion tubing will be replaced with new segments following 

sampling. 

4.5 DECONTAMINATION OF EQUIPMENT 

Prior to each use and reuse all stainless steel mass fiow controllers and swage-lok fittings will be 

purged with clean air for at least thirty minutes. Nitrile or latex surgical gloves are wom during 

handling and assembly of the sampling apparatus. 

D-39 



^ 6.0 SVE TREATMENT SYSTEM STACK SUMP 

This section describes the sampling and analytical methodology for monitoring the SVE treatment 

stack sump liquids. 

6.1 STACK SUMP SAMPLING 

The sanpling location for accessing the SVE treatment stack sump valve is illustrated on 

Drawing 96-E-3, Appendix A. The stack sump is positioned below the SVE treatment stack. A 

valve is positioned at the terminus of a one-inch diameter steel line running from below the sump. 

Periodically, the valve will be opened to inventory and record the presence of liquids in the line. 

If deemed appropriate, sampling will be carried out by filling 40 milliliter capacity VOA septmn vials 

(2 quantity) from the drain line valve. The sanples will be appropriately labeled, preserved, 

packaged and submitted to a CCP laboratory for VOC analysis. See Table 3-1 and Section 3 of this 

Appendix. 
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APPENDIX F 

DRAFT EMERGENCY CONTINGENCY PLAN 



CONTINGENCY PLAN 

1.0 INTRODUCTION 

The Contingency Plan for the Phoenix-Goodyear Airport Soil Vapor Extraction (SVE) operable unit 

is prepared to protect local communities both residential and conmiercial in tfie event that an accident 

or an emergency should occur. 

Due to the nature and design of the SVE operable unit, the Contingency Plan primarily deals with 

the facility personnel which directly interface with the SVE operable unit. Compliance points for 

SVE operable unit Contingency Plan monitoring will include air monitoring program and a spill 

control and countermeasures plan. 

A brief description of the subsurface conditions present at the Phoenix-Goodyear Airport are 

presented as an overview of the required site treatment. A general description for the operable unit 

is also presented as a primer for the Contingency Plan terminology. 

1.1 Subsurface Conditions 

Past uses ofthe Phoenix-Goodyear Airport including maintenance and manufacturing utilized various 

solvents and cleaning agents as degreasers in the manufacturing and maintenance process. Use of 

the solvents and cleaning agents throughout the facility resulted in the solvents and cleaning agents 

being released to the site soils. Infilttation of surface and rainwater into the site soils following the 

release of the solvents and cleaning agents resulted in downward migration of the solvents to the 

groundwater table. 

Due to the solvent migration, both the soil and groundwater in areas of the site contain levels of 

solvent contamination that exceed the U.S. EPA maximum contaminant levels. Concentrations of 

soil vapor in the soil range between 50 /xg/L to as high as 9,600 /ig/L. Groimdwater concentrations 

range from 5 /ig/L (ppbV) to 2,000 /ig/L (ppbV). As a result of the soil and groundwater 

concentrations exceeding the maximum contaminant levels, a remediation program was instituted to 

p:\e\pga\poly27\o&m\appeiidix.f F-1 



remove the contaminants, where required using groundwater and soil vapor extraction. The scope 

of this Contingency Plan covers the soil vapor extraction (SVE) operable unit. The groundwater 

extraction operable unit is covered in a separate Contingency Plan under a separate cover. 

1.2 SVE Operable Unit 

The soil vapor extraction operable unit is designed to remove the residual solvents in the soil in the 

vapor phase. The process is based on the principle that the solvents have a high vapor pressure and 

will volatilize from the liquid to the vapor phase under the proper thermodynamic conditions. The 

soil vapor extraction produces the proper conditions in the soil to promote the volatilization process 

and remove the solvents in the vapor phase. 

The soil vapor extraction system in principle places a vacuum on the soil through a network of wells 

screened in the solvent-contaminated soil. The wells are connected to a vacuum blower which 

induces a vacuum on the network of wells and draws the solvent vapors out. As the solvent v^ors 

are drawn out, liquid solvent in the soil volatilizes into the vapor phase and are then removed. 

Figure F-1 illustrates the configuration of the SVE wells. 

Once the solvent vapors have been extracted, they must be removed from the vapor stream prior to 

discharge to the atmosphere. The solvent vapors are removed from the air stream through granular 

activated carbon (GAC) beds. Figures F-2, F-3, and F-4 illustrate the configuration of the SVE 

operable unit and the individual components. 

The solvent-laden air passes through the GAC beds and the solvents are removed. Prior to the 

solvent-laden air passing through the GAC beds, any entrained water is required to be removed. The 

water is removed from the solvent-laden air in the air/water separator and is held in the air/water 

separator reservoir (150-gallon edacity) until a set limit has been reached. At this point, a switch 

automatically starts a water transfer pump (P-l) which evacuates the water into a 240-gallon water 

storage tank. A high level water switch in the water storage tank prevents 

V-1 
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tank over filling. This tank and the air/water separator are the only vessels containing liquids that 

could be spilled or released to the environment. The water contained in these vessels will be 

primarily from condensation in the SVE subsurface piping and could contain trace amounts of 

solvent. Based on previous experience with similar projects, it is anticipated that this water will not 

exceed greater 50 /ig/L total solvents, therefore, it would not be considered an emergency hazard. 

When the water storage tank is full, it will be transferred via vacuum truck or similar equipment to 

the Subunit A groundwater treatment system for treatment. 

After the solvent-laden v^rs pass through the GAC and the solvents are removed, the air then 

passes through the vacuum blower and is exhausted to the atmosphere via the discharge stack. The 

entire extraction and treatment system with the exception ofthe discharge stack and its related piping 

is under vacuum, resulting in a fail-safe system design with respect to fugitive emissions. Any leaks 

in the system piping will result in ambient air being drawn into the system rather that solvent-laden 

air being exhausted to the atmosphere. All piping under positive system pressure has had the solvent 

vapors removed. 

The only opportunity for discharge of solvent-laden air to the atmosphere is if the GAC units are 

expended and the solvents are not removed. This scenario is minimized through the installation of 

a continuous on-line solvent vapor monitor in tfae discharge of the primary GAC bed. Detectable 

levels of solvents in the air effluent from the primary GAC bed will result in system shut-down and 

GAC regeneration and/or changeout. The Maricopa County discharge regulations were used to set 

this limit at 10 ppmV as TCE. 

As an added precaution against solvent breakthrough of the GAC and discharge to the atmosphere, 

a secondary GAC bed has been installed in series with the primary GAC. Should the primary GAC 

breakthrough, the secondary GAC, the same size as the primary, will assure that the treatment 

system remains within the permitted discharge allowances. Upon carbon changeout, the secondary 

GAC will be used as the primary GAC, thus enabling the fresh GAC to provide solvent discharge 

protection in the event of primary GAC breakthrough. Lastly, the entire freatment system is 

connected directly to a telemetry unit and emergency autodialer which can be accessed by M&E 

computers at any time of the day or night via telephone lines. In the event of an alarm condition. 

F - 7 



the telemetry will automatically dial the Emergency Response Parties to alert them of the condition 

and will record the condition of the emergency. 

The following sections of this Contingency Plan highlight the personnel and actions necessary to 

protect populations around the SVE operable unit v̂ en in operation. 
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2.0 EMERGENCY RESPONSE PARTY 

The SVE operable unit has been designed with safety as a primary concem. In the event that an 

emergency condition arises, the system telemetry unit will automatically dial the Emergency 

Response Parties for pron t̂ response. Two parties have been listed to respond to system 

emergencies. The flrst party is for inunediate response to evaluate the condition of the system 

emergency and determine if the system engineers are required to respond. Response time for the 

first party during standard working hours is less than two hours. All conditions at the time of the 

emergency until on-site response will be recorded by the system telemetry unit. 

The second response party is the system engineers, or Metcalf & Eddy, Inc. M&E will respond to 

the system condition within 24 hours of the emergency condition if deemed necessary by consultation 

between the first response party and M&E. 

2.1 First Response Party 

Bartholomew Engineering 
4120 N. 20th Sfreet 
Phoenix, Arizona 85016 
(602) 957-0208 office 
(602)310-9176 pager 
(602) 488-1860 home 
(602) 978-3326 home 
Mr. Richard Bartholomew 

2.2 Second Response Party 

Metcalf & Eddy, Inc. 
701 B Sfreet, Suite 1100 
San Diego, Califomia 92101 
Scott P. Zachary 
(619) 233-7855 
(619) 229-0170 (home) 
(800) 369-1207 (pager) 
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3.0 OVERSIGHT NOTIFICATION 

Due to the type of system and fail-safe nature of operation, notification of federal, state, and local 

agencies is not anticipated. If a system emergency should require oversight notification, the 

following agencies will be notified within 24 hours of the emergency for response. 

[ 

3.1 Local Site Representative 

Lufthansa Airlines Training Center 
Phoenix-Goodyear Airport 
1658 So. Litchfield Road 
Goodyear, Arizona 85338 
Ms. Irmgard Bueschgen 
(602) 932-1600 

Loral Corporation 
3200 S. Litchfield Road 
Goodyear, Arizona 85338 
Mr. Tom Heim/Mr. Randy Clark 
(602) 925-7102/-7274 

City of Phoenix 
Office of Environmental Programs 
200 W. Washington St., Floor 14 
Phoenix, Arizona 85003 
Mr. Don Stoltzfus 
(602) 256-5669 

3.2 State Site Representative 

Arizona Department of Environmental Quality 
3033 N. Cenfral Avenue, 7th Floor 
Phoemx, Arizona 85012 
Ms. Nancy Moore 
(602) 207-4180 

3.3 Federal Site Representative 

United States Environmental Protection Agency 
401 M Sfreet SW 
Washington, DC 20460 
Mr. Craig Cooper - 5203G 
(703) 603-9100 
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3.4 Emergency Squad 

City of Goodyeai Fire Department 
S. Litchfield Road 
Goodyear, Arizona 85338 
(602) 932-2300 

American Ambulance 
1401 E. Washington St. 
Phoenix, Arizona 
(602) 253-1492 

Lifeflite Air Ambulance 
(602)985-2873 

Good Samaritan Hospital 
51st Sfreet and Campbell Ave. 
Phoenix, Arizona 
(602) 239-2000 

3.5 System Owner/Operator 

Goodyear Tire & Rubber Company 
1144 E. Market Sfreet 
Akron, Ohio 44316 
Mr. Mark Whitmore 
(216) 796-3863 

Appendix G ofthe June 1, 1995 SVE Final Design document, the Health and Safety Plan, contains 

more complete information with respect to emergency numbers and directions for personnel health 

and safety. 

•p _ 11 
p:\e\pga\poly27\o&in\appcadix.f r - 1.1. 



4.0 FIRST AID/MEDICAL RESPONSE 

Due to the nature of the SVE operable unit, it is anticipated that any need for medical response will 

be needed in the construction phase of the project. The hazards as well as the responses for 

accidents during the construction phase of the project are discussed in detail in the Healtfa & Safety 

Plan of the June 1, 1995 SVE Final Design document (Appendix G). If an emergency should arise 

that requires first aid or medical attention, the following parties should be contacted or utilized. 

4.1 First-Aid Trained Personnel 

Scott P. Zachary, Metcalf & Eddy, Inc. 
(619) 233-7855 (San Diego) 

Joe Weidmann, Metcalf & Eddy, Inc. 
(805) 962-2122 

Randy Clark, Loral Corporation 
(602) 925-7101 (Phoenix) 

Richard Bartholomew, Bartholomew Engineering 
(602) 957-0208 (Phoenix) 

4.2 Medical Facilities 

In the event that an emergency should arise dial 911 for assistance. Medical facilities are: 

American Ambulance 
1401 E. Washington St. 
Phoenix, Arizona 
(602) 253-1492 

Lifeflite Air Ambulance 
(602) 985-2873 

Good Samaritan Hospital 
51st Sfreet and Campbell Ave. 
Phoenix, Arizona 
(602) 239-2000 
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4.3 Fire/Rescue/Emergency Response Teams 

In the unlikely event that a fire or emergency should develop in or around the operable unit, 911 

should be called in an immediate emergency. All other cases, the following response parties should 

be contacted for response as required. 

City of Goodyear Fire Department 
S. Litchfield Road 
Goodyear, Arizona 85338 
(602) 932-2300 

Poison Confrol Center 
Good Samaritan Hospital 
(602) 253-3334 or (602) 239-2000 

Explosives Unit 
Phoenix Fire Department 
(602) 262-6771 

CHEMTREC Emergency Response 
1-800-424-9300 

EPA ERT Emergency Hotline 
(201) 321-6660 

F -
p:\e\pga\poly27\o&in\appaidix.f ^ 



5.0 AIR MONITORING PLAN 

The Air Monitoring Plan for the freatment system consists of momtoring the area around the 

exfraction and freatment operable unit with a hand-held vapor analyzer as outlined in detailed in the 

Health & Safety Plan (Appendix G of the June 1, 1995 SVE Final Design document). 

Due to the nature ofthe operation ofthe exfraction and freatment operable unit, failures in the piping 

or other components of the system would not result in releases of contaminants to the atmosphere, 

but rather will result in ambient air being drawn into the freatment system. As a result of this 

design, no fugitive emissions are expected to result which would require monitoring. The system 

will conform at all times during operations to the air discharge conditions of Maricopa County, and 

therefore, will not result in a personal exposure problem. 

To demonsfrate compliance with the conditions in the Air Discharge conditions of Maricopa County, 

M&E has installed a continuous on-line hydrocarbon vapor analyzer in the freatment system piping 

to assure that the discharge limits are being met. Refer to Appendix F, Draft System 

Construction/Operation Permits and for the Air Permit specifications and Appendix G (June 1,1995 

SVE Final Design), the Health & Safety Plan for the personal work space monitoring specifics. 

Should the freatment system and safety confrols fail, a concenfration of 4 ppmV in the stack exhaust 

would frigger the Contingency Plan operations. This level is based on 50 percent of the Maricopa 

County risk-based discharge limit of 4 pounds of TCE discharge per day with the operable unit 

operating at 500 scfm. Because the concenfrations in the site subsurface are low, and two GAC units 

operate in series to protect against unplanned emissions, this discharge level is not anticipated to be 

reached and should not trigger the Contingency Plan. 

F 14 
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6.0 SPILL CONTROL AND COUNTERMEASURES PLAN 

The soil vapor exfraction operable unit is designed primarily as a vapor conveyance system. No 

hazardous liquids are handled directly by the operable unit and therefore does not require a formal 

Spill Confrol and Countermeasures Plan. 

Operation of the system does however have the potential of generating small amounts of liquid in 

the form of condensate from the subsurface piping network. This enfrained condensate liquid in the 

air sfream is removed with the air/water separator. Once the water has been separated, it collects 

in the 150 gallon reservoir of the air/water separator. When the water in the reservoir reaches a set 

level, a pump (P-l) is activated tfiat fransfers the water in the reservoir to a 240-gallon storage tank. 

The air/water separator, water fransfer pump, and the 250 gallon water storage tank is located on 

skid number 1. See Appendix A, Draft Plans and Specifications for the skid configuration. 

It is anticipated that the water collected in the air/water separator will contain only frace levels of 

the solvent contaminants. Due to the non-hazardous nature of this water, spill containment around 

the air/water separator is not required. Should a leak in the system piping occur, the system will 

be immediately shut down and the leak will be repaired. Water stored or collected in the afr/water 

separator and 240-gallon storage tank will be fransferred via a suction pump to a vacuum tmck or 

mobile frailer, the water, once fransferred to the tmck or frailer will be fransported to the site 

Subunit A groundwater freatment system where it will be freated prior to discharge. 

Spills or releases from tiie system will be minimized tiirough tiie ongoing operable unit Operation 

and Maintenance Plan. All vessel and pump piping and fittings will be checked on a regular basis 

for integrity and tightness. Any fittings found to be loose will be tightened, and any fittings found 

to be sub-standard will be promptly replaced. In the event that a water release should occur, the 

following parties will respond to evaluate the need for additional emergency measures. 

p:\e\pg«\poly27\o&m\appaidix.f F - 1 5 



First Response Party: 

Bartholomew Engineering 
4120 N. 20tfi Sfreet 
Hioenlx, Arizona 85016 
(602) 957-0208 
(602) 310-9176 (pager) 
(602) 488-1860 (home) 
(602) 978-3326 (home) 
Mr. Richard Bartholomew 

Second Response Party: 

Metcalf & Eddy, Inc. 
450 B Sfreet, Suite 1900 
San Diego, Califomia 92101 
Scott P. Zachary 
(619) 233-7855 
(619) 229-0170 (home) 
(800) 369-1207 (pager) 

In the event that a water release does occur, the water from the release will be tested to determine 

if any contaminants are present. If contaminants are present, any soils surrounding the operable unit 

in tfae immediate release area will be tested for the target contaminants. If soils at the surface are 

found to be impacted, they will be scr£5)ed off and placed in lined roll-off containers wfaicfa will tfaen 

be remediated through the use of the SVE operable unit. Tfae roll-off containers will be properly 

labeled and stored adjacent to tfae Subunit A groundwater freatment system compound. Once tfae 

soils faave been remediated to non-detect levels as determined by laboratory analysis, they will be 

disposed of in a location at tfie PGA facility tfiat is agreeable to tfie U.S. EPA, tfie City of Rioenix, 

and Goodyear Tire and Rubber Company. 

Due to tfae negligible to frace levels of contaminants expected to be present in tfae air/water separator 

condensate water, a local confractor will be used to excavate and move any soil if deemed necessary. 

Two potential confractors that could perform the work include: 

AGRA Earth & Environmental 
1870 W. Prince Road, Suite 64 
Tucson, Arizona 85705 
(520) 792-2779 
Mr. Darrell Williams 
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Anderson Confracting Co., Inc. 
11030 No. 21st Avenue 
Phoenix, Arizona 
(602) 943-7214 
Mr. Harvey Anderson 

Each of these confractors are OSHA certified for hazardous materials site operations and will condua 

all work in compliance with the site Health & Safety Plan and all other pertinent sections of this 

report. All spill countermeasures work conducted on site will be overseen by Metcalf & Eddy, Inc., 

the Goodyear Tire and Rubber Company, and tfie U.S. EP!A. 
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APPENDIX H 

POLYGONS 96/92/27A VLEACH/MIXCELL 

ARM RUN DATA 



Polygon 96 Soil Gas Data 

Total Soil Concentration Calculations from Soil Gas Data 
Polygon 96, Jan/Feb-1993 Phase II Investgation 

Sample # 
Total Clx 

Conc (ppbV) 
Total Clx 

Conc (ug/L)* 
Total Clx 

Conc (ug/Kg)** 

VS-VP96-13 
VS-VP96-26.5 
VS-VP96-37.5 
VS-VP96-50 

31000 
210000 
220000 
150000 

160.00 
1100.00 
1200.00 
790.00 

95.84 
658.90 
718.80 
473.21 

611000 3250.00 1946.75 

*Laboratory conversion from ppbV to ug/L 
**Multiply ug/L concentration by 0.599 L/Kg (calculated Kgt based on 
revised soil physical data). 

1,1-DCE Soil Concentration Calculations from Soil Gas Data 
Polygon 96, Jan/Feb-1993 Phase II Investgation 

1,1-DCE 1,1-DCE 1,1-DCE 
Sample # Conc (PpbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP96-13 0 0.00 0.00 
VS-VP96-26.5 0 0.00 0.00 
VS-VP96-37.5 0 0.00 0.00 
VS-VP96-50 0 0.00 0.00 

0.00 0.00 0.00 

1,1,1-TCA Soil Concentration Calculations from Soil Gas Data 
Polygon 96, Jan/Feb-1993 Phase II Investgation 

1,1,1-TCA 1,1,1-TCA 1,1,1-TCA 
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP96-13 0.0 0.00 0.00 
VS-VP96-26.5 0.0 0.00 0.00 
VS-VP96-37.5 0.0 0.00 0.00 
VS-VP96-50 0.0 0.00 0.00 

0.0 0.00 0.00 
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Polygon 96 Soil Gas Data 

TCE Soil Concentration Calculations from Soil Gas Data 
Polygon 96, Jan/Feb-1993 Phase II Investgation 

Sample # 
TCE 

Conc (ppbV) 
TCE 

Conc (ug/L)* 
TCE 

Conc (ug/Kg)** 

VS-VP96-13 
VS-VP96-26.5 
VS-VP96-37.5 
VS-VP96-50 

31,000 
210,000 
220,000 
150,000 

160.00 
1100.00 
1200.00 

790.00 

95.84 
658.90 
718.80 
473.21 

611000 3250.00 1946.75 

PCE Soil Concentration Calculations from Soil Gas Data 

Polygon 96, Jan/Feb-1993 Phase II Investgation 

PCE PCE PCE 

Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP96-13 0.0 0.00 0.00 
VS-VP96-26.5 0.0 0.00 0.00 
VS-VP96-37.5 0.0 0.00 0.00 
VS-VP96-50 0.0 0.00 0.00 

0.0 0.00 0.00 
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Polygon 96 Soil Gas Data 

Interpolated Concentrations 
Polygon 96, Jan/Feb-1993 Phase II Investgation 

Deptti Conc. 
(feet) (ug/kg) • 

3 22.117 
9 66.351 
15 179.256 
21 429.505 
27 661.623 
33 694.295 
39 689.329 
45 571.45 
51 473.21 
57 473.21 
60 473.21 

POLY96.XLS 



PGA VLEACH model, Jan/Feb 1993 Phase 11 Investigation 
1 

1.0 60. 1.0 10. 
123.6 .473 1100. .7029 

Polygon 92 
83000 1. .196850 1.64 ,381 .255 .00074 

0. 0. -1. 
60 
1 6 22.12 
7 12 66.35 
13 18 179.26 
19 24 429.51 
25 30 661.62 
31 36 694.30 
37 42 689.33 
43 48 571.45 
49 54 473.21 
55 60 473.21 



GROUNDWATER IMPACT OF POLYGON 1 

Time Mass per area (g/sq.ft.) Total Mass (g) 
1.00 ,93108E-02 772.80 
2.00 .93320E-02 774.56 
3.00 .93579E-02 776.71 
4.00 .93890E-02 779.29 
5.00 .94256E-02 782.32 
6.00 .94680E-02 785.85 
7.00 .95166E-02 789.88 
8.00 .95715E-02 794.44 
9.00 .96328E-02 799.53 
10.00 .97004E-02 805.13 
11.00 .97740E-02 811.24 
12.00 .98530E-02 817.80 
13,00 .99369E-02 824.76 
14,00 .10025E-01 832.06 
15.00 .10116E-01 839.60 
16.00 .10209E-01 847.32 
17.00 .10303E-01 855.12 
18.00 .10397E-01 862.92 
19.00 .10490E-01 870,63 
20,00 ,10580E-01 878,18 
21,00 .10669E-01 885,50 
22,00 ,10753E-01 892.52 
23,00 ,10834E-01 899,19 
24,00 • ,]0909E-01 905,47 
25,00 .10980E-01 911,32 
26,00 .11044E-01 916,69 
27.00 .11103E-01 921,56 
28.00 .11156E-01 925.91 
29.00 .11201E-01 929.72 
30,00 .11241E-01 932.98 
31,00 ,11273E-01 935.67 
32.00 .11299E-01 937.80 
33.00 .11317E-01 939.35 
34.00 .11329E-01 940,32 
35.00 .11334E-0I 940.73 
36.00 .1 1332E-01 940.56 
37.00 .11323E-01 939.84 
38.00 .11308E-01 938.56 
39.00 .11286E-01 936.74 
40.00 ,11258E-01 934.39 
41.00 .11223E-01 931.52 
42.00 .11182E-01 928.15 



43.00 .11136E-01 924.28 
44,00 ,11084E-01 919.95 
45.00 .11026E-01 915,16 
46.00 .10963E-01 909.94 
47.00 .10895E-01 904.29 
48,00 .10822E-01 898,24 
49,00 .10745E-01 891.81 
50.00 .10663E-01 885.01 
51,00 .10577E-01 877,87 
52,00 .10487E-01 870.41 
53.00 .10393E-01 862,64 
54.00 .10296E-01 854.58 
55.00 .10196E-01 846,25 
56.00 .10092E-01 837.68 
57.00 ,99864E-02 828.87 
58,00 .98778E-02 819,86 
59.00 ,97668E-02 810.64 
60,00 .96537E-02 801.26 

* * * * * * * * * * * * * * * * . * * * : t : * * * : | : : i c : ( : * * : ^ j | t : ^ ! | ! : ( c * * ! | : # : j < j i c : | e : t * : ( : > ( c # : | c * 

TOTAL GROUNDWATER IMPACT 

Time (yr) Mass (g) Cumi 
1.00 772.80 772,80 
2.00 774.56 1547.4 
3,00 776.71 2324.1 
4.00 779.29 3103.4 
5,00 782.32 3885,7 
6.00 785.85 4671.5 
7.00 789.88 5461.4 
8.00 794.44 6255,8 
9,00 799,53 7055,4 
10,00 805.13 7860,5 
11.00 811.24 8671,7 
12.00 817.80 9489,5 
13.00 824.76 10314, 
14,00 832.06 11146, 
15,00 839.60 11986. 
16.00 847.32 12833. 
17,00 855.12 13688, 
18,00 862.92 14551, 
19,00 870.63 15422, 
20.00 878,18 16300, 
21,00 885.50 17186, 



22.00 892.52 18078, 
23.00 899.19 18977. 
24.00 905.47 19883, 
25.00 911.32 20794, 
26,00 916.69 21711, 
27.00 921.56 22632. 
28,00 925,91 23558. 
29,00 929.72 24488. 
30,00 932.98 25421. 
31,00 935.67 26357. 
32.00 937.80 27294. 
33,00 939.35 28234 
34,00 940.32 29174 
35,00 940.73 30115 
36,00 940.56 31055 
37,00 939.84 31995 
38.00 938,56 32934 
39,00 936,74 33871 
40,00 934.39 34805 
41.00 931.52 35736 
42.00 928.15 36665 
43,00 924.28 37589 
44,00 919,95 38509 
45,00 915,16 39424 
46.00 909.94 40334 
47.00 904.29 41238 
48.00 898,24 42136 
49.00 891,81 43028 
50,00 885,01 43913 
51.00 877,87 44791 
52,00 870,41 45662 
53.00 862.64 46524 
54.00 854.58 47379 
55.00 846.25 48225 
56.00 837.68 49063 
57,00 828.87 49892 
58.00 819,86 50711 
59.00 810.64 51522 
60.00 801,26 52323 



MIXCELL OUTPUT FILE 

PGA VLEACH model Polygon 96 Jan/Feb 1993 Phase II Investigation 

Year Mass (grams) GW Conc (ug/L) 

1 772.800 10.5782 
2 774,560 16,1377 
3 776.710 19.0764 
4 779.290 20.6494 
5 782.320 21.5141 
6 785.850 22.0149 
7 789.880 22.3321 
8 794,440 22,5605 
9 799,530 22.7497 
10 805,130 22,9254 
11 811,240 23.1009 
12 817,800 23,2826 
13 824,760 23,4729 
14 832.060 23,6724 
15 839.600 23,8800 
16 847.320 24.0943 
17 855.120 24.3133 
18 862.920 24.5346 
19 870.630 24,7559 
20 878.180 24.9751 
21 885,500 25.1900 
22 892.520 25,3985 
23 899.190 25.5990 
24 905.470 25,7898 
25 911.320 25.9698 
26 916.690 26,1374 
27 921.560 26.2918 
28 925.910 26.4322 
29 929,720 26.5577 
30 932.980 26.6681 
31, 935.670 26,7626 
32 937.800 26.8413 
33 939.350 26.9037 
34 940.320 26.9496 
35 940.730 26.9792 
36 940.560 26.9924 
37 939.840 26,9894 
38 938.560 26,9704 



39 936.740 26,9355 
40 934.390 26,8850 
41 931,520 26.8194 
42 928.150 26.7389 
43 924.280 26,6438 
44 919.950 26.5348 
45 915.160 26,4121 
46 909.940 26.2765 
47 904.290 26.1282 
48 898.240 25.9678 
49 891,810 25.7958 
50 885.010 25.6128 
51 877.870 25,4192 
52 870,410 25,2159 
53 862.640 25.0031 
54 854.580 24.7814 
55 846.250 24.5514 
56 837.680 24,3137 
57 828.870 24,0687 
58 819,860 23,8172 
59 810.640 23,5594 
60 801.260 23.2961 



Polygon 96 Soil Gas Data 

Total Soil Concentration Calculations from Soil Gas Data 
Polygon 96, 2/93 Data, ARM run (90% reduction at 37.5' & 50', 70% at 26.5') 

Sample # 
Totai Clx 

Conc (ppbV) 
Total Clx 

Conc (ug/L)* 
Total Clx 

Conc (ug/Kg)** 

VS-VP96-13 
VS-VP96-26.5 
VS-VP96-37.5 
VS-VP96-50 

31000 
63000 
22000 
15000 

160.00 
330.00 
120.00 
79.00 

95.84 
197.67 
71.88 
47.32 

131000 689.00 412.71 

*Laboratory conversion from ppbV to ug/L 
**Multiply ug/L concentration by 0.599 L/Kg (calculated Kgt based on 
revised soil physical data). 

1,1-DCE Soil Concentration Calculations from Soil Gas Data 
Polygon 96, 2/93 Data, ARM run (90% reduction at 37.5' & 50', 70% at 26.5') 

1,1-DCE 1,1-DCE 1,1-DCE 
Sample # Conc(ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP96-13 0 0.00 0.00 
VS-VP96-26.5 0 0.00 0.00 
VS-VP96-37.5 0 0.00 0.00 
VS-VP96-50 0 0.00 0.00 

0.00 0.00 0.00 

1,1,1-TCA Soil Concentration Calculations from Soil Gas Data 
Polygon 96, 2/93 Data, ARM run (90% reduction at 37.5' & 50', 70% at 26.5') 

1,1,1-TCA 1,1,1-TCA 1,1,1-TCA 
Sample # Conc(ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP96-13 0.0 0.00 0.00 
VS-VP96-26.5 0.0 0.00 0.00 
VS-VP96-37.5 0.0 0.00 0.00 
VS-VP96-50 0.0 0.00 0.00 

0.0 0.00 0.00 
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Polygon 96 Soil Gas Data 

TCE Soil Concentration Calculations from Soil Gas Data 
Polygon 96, 2/93 Data, ARM run (90% reduction at 37.5' & 50', 70% at 26.5') 

TCE TCE TCE 
Sample* Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP96-13 31,000 160.00 95.84 
VS-VP96-26.5 63,000 330.00 197.67 
VS-VP96-37.5 22,000 120.00 71.88 

VS-VP96-50 15,000 79.00 47.32 

131000 689.00 412.71 

PCE Soil Concentration Calculations from Soil Gas Data 

Polygon 96, 2/93 Data, ARM run (90% reduction at 37.5' & 50', 70% at 26.5') 

PCE PCE PCE 

Sample # Conc(ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP96-13 0.0 0.00 0.00 
VS-VP96-26.5 0.0 0.00 0.00 
VS-VP96-37.5 0.0 0.00 0.00 
VS-VP96-50 0.0 0.00 0.00 

0.0 0.00 0.00 
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Polygon 96 Soil Gas Data 

Interpolated Concentrations 
Polygon 96, 2/93 Data, ARM run 
(90% reduction at 37.5' & 50', 70% at 26.5') 

Deptti Conc. 
(feet) (ug/kg) 

3 22.117 
9 66.351 
15 110.926 
21 156.184 
27 191.952 
33 123.340 
39 68.933 
45 57.14 
51 47.32 
57 47.32 
60 47.32 

12PLY96.XLS 



PGA VLEACH model Poly 96, 2/93 Data, A R M run (90% at 37.5 & 50, 70% at 26.5) 
1 

1.0 100. 1.0 10. 
123.6 .473 1100. .7029 

Polygon 92 
83000 1. .196850 1.64 .381 .255 .00074 

0. 0. -1. 
60 
1 6 21.12 
7 12 66.35 
13 18 110.93 
19 24 156.18 
25 30 191.95 
31 36 123.34 
37 42 68.93 
43 48 57.14 
49 54 47.32 
55 60 47.32 



PGA VLEACH model Poly 96, 2/93 Data, ARM run (90% at 37.5 & 50, 70% at 26.5) 

GROUNDWATER IMPACT OF POLYGON 1 

Time Mass per area (g/sq.ft.) Total Mass (g) 
1.00 .93106E-03 77.278 
2.00 .93395E-03 77.518 
3.00 .93761 E-03 77.821 
4.00 .94215E-03 78.198 
5.00 .94766E-03 78.656 
6.00 .95427E-03 79.204 
7.00 .96205E-03 79.850 
8.00 .97110E-03 80.601 
9.00 .98150E-03 81.464 
10.00 .99331E-03 82.444 
11.00 .10066E-02 83.545 
12.00 .10213E-02 84.768 
13.00 .10375E-02 86.113 
14.00 .10552E-02 87.579 
15.00 .10743 E-02 89.163 
16.00 .10947E-02 90.860 
17.00 .11165E-02 92.666 
18.00 .11394E-02 94.574 
19.00 .11636E-02 96.579 
20.00 .11889E-02 98.675 
21.00 .12151E-02 100.85 
22.00 .12423E-02 103.11 
23.00 .12703E-02 105.44 
24.00 .12991 E-02 107.83 
25.00 .13286E-02 110.27 
26.00 .13586E-02 112.76 
27.00 .13891E-02 115.30 
28.00 .14200E-02 117.86 
29.00 .14511E-02 120.44 
30.00 .14824E-02 123.04 
31.00 .15137E-02 125.64 
32.00 .15450E-02 128.23 
33.00 .15760E-02 130.81 
34.00 .16068E-02 133.36 
35.00 .16371 E-02 135.88 
36.00 .16668E-02 138.35 
37.00 .16960E-02 140.77 
38.00 .17243E-02 143.12 
39.00 .17519E-02 145.40 
40.00 .17784E-02 147.61 



41.00 .18040E-02 149.73 
42.00 .18284E-02 151.76 
43.00 .18517E-02 153.69 
44.00 .18737E-02 155.52 
45.00 .18944E-02 157.23 
46.00 .19138E-02 158.84 
47.00 .19317E-02 160.33 
48.00 .19483E-02 161.71 
49.00 .19634E-02 162.96 
50.00 .19771 E-02 164.10 
51.00 .19893E-02 165.11 
52.00 .20000E-02 166.00 
53.00 .20093E-02 166.77 
54.00 .20171 E-02 167.42 
55.00 .20235E-02 167.95 
56.00 .20284E-02 168.36 
57.00 .20319E-02 168.65 
58.00 .20341 E-02 168.83 
59.00 .20349E-02 168.90 
60.00 .20344E-02 168.85 
61.00 .20326E-02 168.71 
62.00 .20296E-02 168.46 
63.00 .20254E-02 168.11 
64.00 .20200E-02 167.66 
65.00 .20135E-02 167.12 
66.00 .20059E-02 166.49 
67.00 .19973E-02 165.77 
68.00 .19877E-02 164.98 
69.00 .19771 E-02 164.10 
70.00 .19657E-02 163.15 
71.00 .19534E-02 162.13 
72.00 .19402E-02 161.04 
73.00 .19263E-02 159.89 
74.00 .19117E-02 158.67 
75.00 .18964E-02 157.40 
76.00 .18805E-02 156.08 
77.00 .18639E-02 154.71 
78.00 .18468E-02 153.29 
79.00 .18292E-02 151.82 
80.00 .18111E-02 150.32 
81.00 .17925E-02 148.78 
82.00 .17735E-02 147.20 
83.00 .17541 E-02 145.59 
84.00 .17344E-02 143.96 
85.00 .17144E-02 142.29 



86.00 .16941 E-02 140.61 
87.00 .16735E-02 138.90 
88.00 .16527E-02 137.18 
89.00 .16318E-02 135.44 
90.00 .16106E-02 133.68 
91.00 .15893E-02 131.92 
92.00 .15679E-02 130.14 
93.00 .15464E-02 128.36 
94.00 .15249E-02 126.57 
95.00 .15033E-02 124.77 
96.00 .14816E-02 122.97 
97.00 .14600E-02 121.18 
98.00 .14383E-02 119.38 
99.00 .14167E-02 117.59 
100.00 .13951 E-02 115.80 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

TOTAL GROUNDWATER IMPACT 

Time (yr) Mass (g) Cumi 
1.00 77.278 77.278 
2.00 77.518 154.80 
3.00 77.821 232.62 
4.00 78.198 310.82 
5.00 78.656 389.47 
6.00 79.204 468.68 
7.00 79.850 548.53 
8.00 80.601 629.13 
9.00 81.464 710.59 
10.00 82.444 793.04 
11.00 83.545 876.58 
12.00 84.768 961.35 
13.00 86.113 1047.5 
14.00 87.579 1135.0 
15.00 89.163 1224.2 
16.00 90.860 1315.1 
17.00 92.666 1407.7 
18.00 94.574 1502.3 
19.00 96.579 1598.9 
20.00 98.675 1697.6 
21.00 100.85 1798.4 
22.00 103.11 1901.5 
23.00 105.44 2007.0 
24.00 107.83 2114.8 



25.00 110.27 2225.1 
26.00 112.76 2337.8 
27.00 115.30 2453.1 
28.00 117.86 2571.0 
29.00 120.44 2691.4 
30.00 123.04 2814.5 
31.00 125.64 2940.1 
32.00 128.23 3068.3 
33,00 130.81 3199.1 
34.00 133.36 3332.5 
35.00 135.88 3468.4 
36.00 138.35 3606.7 
37.00 140.77 3747.5 
38.00 143.12 3890.6 
39.00 145.40 4036.0 
40.00 147.61 4183.6 
41.00 149.73 4333.3 
42.00 151.76 4485.1 
43.00 153.69 4638.8 
44.00 155.52 4794.3 
45.00 157.23 4951.5 
46.00 158.84 5110.4 
47.00 160.33 5270.7 
48.00 161.71 5432.4 
49.00 162.96 5595.4 
50.00 164.10 5759.5 
51.00 165.11 5924.6 
52.00 166.00 6090.6 
53.00 166.77 6257.4 
54.00 167.42 6424.8 
55.00 167.95 6592.7 
56.00 168.36 6761.1 
57.00 168.65 6929.8 
58.00 168.83 7098.6 
59.00 168.90 7267.5 
60.00 168.85 7436.3 
61.00 168.71 7605.0 
62.00 168.46 7773.5 
63.00 168.11 7941.6 
64.00 167.66 8109.3 
65.00 167.12 8276.4 
66.00 166.49 8442.9 
67.00 165.77 8608.6 
68.00 164.98 8773.6 
69.00 164.10 8937.7 



70.00 163.15 9100.9 
71.00 162.13 9263.0 
72.00 161.04 9424.0 
73.00 159.89 9583.9 
74.00 158.67 9742.6 
75.00 157.40 9900.0 
76.00 156.08 10056. 
77.00 154.71 10211. 
78.00 153.29 10364. 
79.00 151.82 10516. 
80.00 150.32 10666. 
81.00 148.78 10815. 
82.00 147.20 10962. 
83.00 145.59 11108. 
84.00 143.96 11252. 
85.00 142.29 11394. 
86.00 140.61 11535. 
87.00 138.90 11674. 
88.00 137.18 11811. 
89.00 135.44 11946. 
90.00 133.68 12080. 
91.00 131.92 12212. 
92.00 130.14 12342. 
93.00 128.36 12470. 
94.00 126.57 12597. 
95.00 124.77 12722. 
96.00 122.97 12845. 
97.00 121.18 12966. 
98.00 119.38 13085. 
99.00 117.59 13203. 
100.00 115.80 13319. 



MIXCELL OUTPUT FILE 

PGA VLEACH model Poly 96 Poly 96, 2/93 Data, ARM run 
(90% at 37.5 & 50, 70% at 26.5) 

Year Mass (grams) GW Conc (ug/L) 

1 77.278 1.0578 
2 77.518 1.6146 
3 77.821 1.9101 
4 78.198 2.0699 
5 78.656 2.1598 
6 79.204 2.2144 
7 79.850 2.2517 
8 80.601 2.2816 
9 81.464 2.3090 
10 82.444 2.3368 
11 83.545 2.3664 
12 84.768 2.3986 
13 86.113 2.4339 
14 87.579 2.4724 
15 89.163 2.5143 
16 90.860 2.5594 
17 92.666 2.6077 
18 94̂ 574 2.6591 
19 96.579 2.7135 
20 98.675 2.7706 
21 100.850 2.8303 
22 103.110 2.8924 
23 105.440 2.9568 
24 107.830 3.0233 
25 110.270 3.0914 
26 112.760 3.1612 
27 115.300 3.2324 
28 117.860 3.3048 
29 120.440 3.3779 
30 123.040 3.4518 
31 125.640 3.5261 
32 128.230 3.6004 
33 130.810 3.6746 
34 133.360 3.7483 
35 135.880 3.8214 
36 138.350 3.8934 
37 140.770 3.9643 



38 143.120 4.0335 
39 145.400 4.1009 
40 147.610 4.1665 
41 149.730 4.2298 
42 151.760 4.2907 
43 153.690 4.3490 
44 155.520 4.4046 
45 157.230 4.4570 
46 158.840 4.5065 
47 160.330 4.5528 
48 161.710 4.5959 
49 162.960 4.6356 
50 164.100 4.6720 
51 165.110 4.7048 
52 166.000 4.7342 
53 166.770 4.7601 
54 167.420 4.7826 
55 167.950 4.8016 
56 168.360 4.8171 
57 168.650 4.8293 
58 168.830 4.8381 
59 168.900 4.8436 
60 168.850 4.8458 
61 168.710 4.8451 
62 168.460 4.8413 
63 168.110 4.8345 
64 167.660 4.8248 
65 167.120 4.8123 
66 166.490 4.7972 
67 165.770 4.7794 
68 164.980 4.7593 
69 164.100 4.7367 
70 163.150 4.7119 
71 162.130 4.6849 
72 161.040 4.6559 
73 159.890 4.6250 
74 158.670 4.5921 
75 157.400 4.5575 
76 156.080 4.5213 
77 154.710 4.4836 
78 153.290 4.4445 
79 151.820 4.4039 
80 150.320 • 4.3621 
81 148.780 4.3191 
82 147.200 4.2750 



83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
%100 

145.590 
143.960 
142.290 
140.610 
138.900 
137.180 
135.440 
133.680 
131.920 
130.140 
128.360 
126.570 
124.770 
122.970 
121.180 
119.380 
117.590 

115.800 

4.2299 
4.1840 
4.1371 
4.0896 
4.0413 
3.9925 
3.9431 
3.8932 
3.8430 
3.7924 
3.7415 
3.6904 
3.6390 
3.5875 
3.5360 
3.4844 
3.4329 

3.3815 



Polygon 96 Soil Gas Data 

Total Soil Concentration Calculations from Soil Gas Data 
Polygon 96, 2/93 Data, ARM run (97% reduction at 37.5' & 50', 95% at 26.5', 50% at 13') 

Total Clx Total Clx Total Clx 
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP96-13 15500 80.00 47.92 
VS-VP96-26.5 10500 55.00 32.95 
VS-VP96-37.5 6600 36.00 21.56 
VS-VP96-50 4500 23.70 14.20 

37100 194.70 116.63 

*Laboratory conversion from ppbV to ug/L 
**Multiply ug/L concentration by 0.599 L/Kg (calculated Kgt based on 
revised soil physical data). 

1,1-DCE Soil Concentration Calculations from Soil Gas Data 
Polygon 96, 2/93 Data, ARM run (97% reduction at 37.5' & 50', 95% at 26.5', 50% at 13') 

1,1-DCE 1,1-DCE 1,1-DCE 
Sample # Conc(ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP96-13 0 0.00 0.00 
VS-VP96-26,5 0 0.00 0.00 
VS-VP96-37,5 0 0.00 0,00 
VS-VP96-50 0 0.00 0..00 

0,00 0,00 0.00 

1,1,1-TCA Soil Concentration Calculations from Soil Gas Data 
Polygon 96, 2/93 Data, ARM run (97% reduction at 37.5' & 50', 95% at 26.5', 50% at 13') 

1,1,1-TCA 1,1,1-TCA 1,1,1-TCA 
Sample # Conc(ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP96-13 0.0 0.00 0.00 
VS-VP96-26.5 0.0 0.00 0.00 
VS-VP96-37.5 0.0 0.00 0.00 
VS-VP96-50 0.0 0.00 0,00 

0.0 0.00 0.00 

12PLY96.XLS 



Polygon 96 Soil Gas Data 

TCE Soil Concentration Calculations from Soil Gas Data 
Polygon 96, 2/93 Data, ARM run (97% reduction at 37.5' & 50', 95% at 26.5', 50% at 13') 

TCE TCE TCE 
Sample* Conc(ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP96-13 15,500 80.00 47.92 
VS-VP96-26.5 10,500 55.00 32.95 
VS-VP96-37.5 6,600 36.00 21.56 

VS-VP96-50 4,500 23.70 14.20 

37100 194,70 116.63 

PCE Soil Concentration Calculations from Soil Gas Data 

Polygon 96, 2/93 Data, ARM run (97% reduction at 37.5' & 50', 95% at 26.5', 50% at 13") 

PCE PCE PCE 

Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP96-13 0.0 0.00 0.00 
VS-VP96-26.5 0.0 0.00 0.00 
VS-VP96-37.5 0.0 0.00 0.00 
VS-VP96-50 0.0 0.00 0.00 

0.0 0.00 0.00 
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Polygon 96 Soil Gas Data 

Interpolated Concentrations 
Polygon 96, 2/93 Data, ARM run 
(97% reduction at 37.5' & 50', 95% at 26.5', 50% at 13') 

Dept/? Conc. 
(feet) (ug/kg) 

3 11.058 
9 33.175 
15 45.701 
21 39.046 
27 32.428 
33 26.220 
39 20.680 
45 17.14 
51 14.20 
57 14.20 
60 14.20 

12PLY96.XLS 



PGA VLEACH model Poly 96, 2/93 Data, A R M mn (97% at 37.5 & 50, 95% at 26.5, 50% at 13) 
1 

1.0 100. 1.0 10. 
123.6 .473 UOO. .7029 

Polygon 92 
83000 1. .196850 1.64 .381 .255 .00074 

0. 0. -1. 
60 
1 6 11.06 
7 12 33.18 
13 18 45.70 
19 24 39.05 
25 30 32.43 
31 36 26.22 
37 42 20.68 
43 48 17.14 
49 54 14.20 
55 60 14.20 



PGA VLEACH model, Poly 96 2/93 Data, ARM run (97% at 37.5 & 50, 95% at 26.5, 50% at 13) 

GROUNDWATER IMPACT OF POLYGON 1 

Time Mass per area (g/sq.ft.) Total Mass (g) 
1.00 .27940E-03 23.190 
2.00 .28012E-03 23.250 
3.00 .28102E-03 23.325 
4.00 .28213E-03 23.417 
5.00 .28345E-03 23.526 
6.00 .28501E-03 23.656 
7.00 .28683E-03 23.807 
8.00 .28893E-03 23.981 
9.00 .29131E-03 24.179 
10.00 .29399E-03 24.401 
11.00 .29696E-03 24.648 
12.00 .30023E-03 24.919 
13.00 .30379E-03 25.214 
14.00 .30762E-03 25.532 
15.00 .31171E-03 25.872 
16.00 .31604E-03 26.231 
17.00 .32058E-03 26.608 
18.00 .32532E-03 27.002 
19.00 .33024E-03 27.410 
20.00 .33532E-03 27.831 
21.00 .34053E-03 28.264 
22.00 .34586E-03 28.707 
23.00 .35130E-03 29.158 
24.00 .35683E-03 29.617 
25.00 .36245E-03 30.083 
26.00 .368I2E-03 30.554 
27.00 .37385E-03 31.030 
28.00 .37963E-03 31.509 
29.00 .38543E-03 31.991 
30.00 .39126E-03 32.474 
31.00 .39709E-03 32.958 
32.00 .40292E-03 33.442 
33.00 .40873E-03 33.925 
34.00 .41452E-03 34.405 
35.00 .42026E-03 34.882 
36.00 .42596E-03 35.354 
37.00 .43158E-03 35.822 
38.00 .43714E-03 36.282 
39.00 .44260E-03 36.736 



40.00 .44796E-03 37.181 
41.00 .45321E-03 37.616 
42.00 .45833E-03 38.041 
43.00 .46331E-03 38.455 
44.00 .46815E-03 38.856 
45.00 .47282E-03 39.244 
46.00 .47733E-03 39.618 
47.00 .48165E-03 39.977 
48.00 .485 78E-03 40.320 
49.00 .48972E-03 40.646 
50.00 .49344E-03 40.956 
51.00 .49695E-03 41.247 
52.00 .50023E-03 41.519 
53.00 .50329E-03 41.773 
54.00 .50610E-03 42.006 
55.00 .50867E-03 42.220 
56.00 .511 OOE-03 42.413 
57.00 .51307E-03 42.585 
58.00 .51489E-03 42.736 
59.00 .51646E-03 42.866 
60.00 .51776E-03 42.974 
61.00 .51880E-03 43.060 
62.00 .51958E-03 43.125 
63.00 .52010E-03 43.168 
64.00 .52036E-03 43.190 
65.00 .52036E-03 43.190 
66.00 .52010E-03 43.168 
67.00 .51959E-03 43.126 
68.00 .51883E-03 43.063 
69.00 .51782E-03 42.979 
70.00 .51657E-03 42.875 
71.00 .51508E-03 42.752 
72.00 .51336E-03 42.609 
73.00 .51141E-03 42.447 
74.00 .50924E-03 42.267 
75.00 .50686E-03 42.069 
76.00 .50426E-03 41.854 
77.00 .50147E-03 41.622 
78.00 .49848E-03 41.374 
79.00 .49531 E-03 41.111 
80.00 .49196E-03 40.832 
81.00 .48843E-03 40.540 
82.00 .48475E-03 40.234 
83.00 .48090E-03 39.915 
84.00 .47691 E-03 39.584 



85.00 .47278E-03 39.241 
86.00 .46852E-03 38.887 
87.00 .46414E-03 38.523 
88.00 .45964E-03 38.150 
89.00 .45503E-03 37.767 
90.00 .45031 E-03 37.376 
91.00 .445 51 E-03 36.977 
92.00 .44062E-03 36.571 
93.00 .43565E-03 36.159 
94.00 .43061 E-03 35.740 
95.00 .42550E-03 35.317 
96.00 .42034E-03 34.888 
97.00 .41512E-03 34.455 
98.00 .40986E-03 34.018 
99.00 .40456E-03 . 33.578 
100.00 .39923E-03 33.136 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* : | c : | c : ( c : | c : | i H < * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

TOTAL GROUNDWATER IMPACT 

Time (yr) Mass (g) Cumi 
1.00 23.190 23.190 
2.00 23.250 46.440 
3.00 23.325 69.765 
4.00 23.417 93.182 
5.00 23.526 116.71 
6.00 23.656 140.36 
7.00 23.807 164.17 
8.00 23.981 188.15 
9.00 24.179 212.33 
10.00 24.401 236.73 
11.00 24.648 261.38 
12.00 24.919 286.30 
13.00 25.214 311.51 
14.00 25.532 337.05 
15.00 25.872 362.92 
16.00 26.231 389.15 
17.00 26.608 415.76 
18.00 27.002 442.76 
19.00 27.410 470.17 
20.00 27.831 498.00 
21.00 28.264 526.26 
22.00 28.707 554.97 
23.00 29.158 584.13 



24.00 29.617 613.75 
25.00 30.083 643.83 
26.00 30.554 674.38 
27.00 31.030 705.41 
28.00 31.509 736.92 
29.00 31.991 768.91 
30.00 32.474 801.39 
31.00 32.958 834.35 
32.00 33.442 867.79 
33.00 33.925 901.71 
34.00 34.405 936.12 
35.00 34.882 971.00 
36.00 35.354 1006.4 
37.00 35.822 1042.2 
38.00 36.282 1078.5 
39.00 36.736 1115.2 
40.00 37.181 1152.4 
41.00 37.616 1190.0 
42.00 38.041 1228.0 
43.00 38.455 1266.5 
44.00 38.856 1305.3 
45.00 39.244 1344.6 
46.00 39.618 1384.2 
47.00 39.977 1424.2 
48.00 40.320 1464.5 
49.00 40.646 1505.1 
50.00 40.956 1546.1 
51.00 41.247 1587.3 
52.00 41.519 1628.9 
53.00 41.773 1670.6 
54.00 42.006 1712.6 
55.00 42.220 1754.9 
56.00 42.413 1797.3 
57.00 42.585 1839.9 
58.00 42.736 1882.6 
59.00 42.866 1925.5 
60.00 42.974 1968.4 
61.00 43.060 2011.5 
62.00 43.125 2054.6 
63.00 43.168 2097.8 
64.00 43.190 2141.0 
65.00 43.190 2184.2 
66.00 43.168 2227.3 
67.00 43.126 2270.5 
68.00 43.063 2313.5 



69.00 42.979 2356.5 
70.00 42.875 2399.4 
71.00 42.752 2442.1 
72.00 42.609 2484.7 
73.00 42.447 2527.2 
74.00 42.267 2569.5 
75.00 42.069 2611.5 
76.00 41.854 2653.4 
77.00 41.622 2695.0 
78.00 41.374 2736.4 
79.00 41.111 2777.5 
80.00 40.832 2818.3 
81.00 40.540 2858.9 
82.00 40.234 2899.1 
83.00 39.915 2939.0 
84.00 39.584 2978.6 
85.00 39.241 3017.8 
86.00 38.887 3056.7 
87.00 38.523 3095.2 
88.00 38.150 3133.4 
89.00 37.767 3171.2 
90.00 37.376 3208.5 
91.00 36.977 3245.5 
92.00 36.571 3282.1 
93.00 36.159 3318.2 
94.00 35.740 3354.0 
95.00 35.317 3389.3 
96.00 34.888 3424.2 
97.00 34.455 3458.6 
98.00 34.018 3492.7 
99.00 33.578 3526.2 
100.00 33.136 3559.4 



MIXCELL OUTPUT FILE 

PGA VLEACH model Polygon 96, 2/93 Data, ARM run 
(97% at 37.5 & 50, 95% at 26.5, 50% at 13) 

Year Mass (grams) GW Conc (ug/L) 

1 23.190 0.3174 
2 23.250 0.4844 
3 23.325 0.5727 
4 23.417 0.6202 
5 23.526 0.6466 
6 23.656 0.6622 
7 23.807 0.6724 
8 23.981 0.6801 
9 24.179 0.6869 
10 24.401 0.6934 
11 24.648 0.7002 
12 24.919 0.7075 
13 25.214 0.7154 
14 25.532 0.7238 
15 25.872 0.7329 
16 26.231 0.7426 
17 26.608 0.7528 
18 27.002 0.7635 
19 27.410 0.7747 
20 27.831 0.7864 
21 28.264 0.7984 
22 28.707 0.8107 
23 29.158 0.8234 
24 29.617 0.8363 
25 30.083 0.8494 
26 30.554 0.8627 
27 31.030 0.8762 
28 31.509 0.8898 
29 31.991 0.9035 
30 32.474 0.9173 
31 32.958 0.9311 
32 33.442 0.9450 
33 33.925 0.9589 
34 34.405 0.9727 
35 34.882 0.9865 
36 35.354 1.0001 
37 35.822 1.0137 



8̂ 36.282 
9̂ 36.736 
40 37.181 
41 37.616 
42 38.041 
43 38.455 
44 38.856 
45 39.244 
46 39.618 
47 39.977 
48 40.320 
49 40.646 
50 40.956 
51 41.247 
52 41.519 
53 41.773 
54 42.006 
55 42.220 
56 42.413 
57 42.585 
58 42.736 
59 42.866 
60 42.974 
61 43.060 
62 43.125 
63 

64 43.190 
65 43.190 
66 43.168 
67 43.126 
68 43.063 
69 42.979 
70 42.875 
71 42.752 
72 42.609 
73 42.447 
74 42.267 
75 42.069 
76 41.854 
77 41.622 
78 41.374 
79 41.111 
80 40.832 ' 
81 40.540 
82 40.234 

1.0271 
1.0403 
1.0533 
1.0661 
1.0786 
1.0908 
1.1027 
1.1142 
1.1253 
1.1361 
1.1464 
1.1563 
1.1657 
1.1746 
1.1830 
1.1908 
1.1981 
1.2049 
I.21II 
1.2166 
1.2216 
1.2260 
1.2298 
1.2329 
1.2355 

43.168 1.2374 

1.2387 
1.2394 
1.2394 
1.2389 
1.2378 
1.2360 
1.2337 
1.2308 
1.2273 
1.2232 
1.2187 
1.2136 
1.2079 
1.2018 
1.1952 
1.1882 
1.1807 
1.1727 
1.1644 



83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
%100 

39.915 
39.584 
39.241 
38.887 
38.523 
38.150 
37.767 
37.376 
36.977 
36.571 
36.159 
35.740 
35.317 
34.888 
34.455 
34.018 
33.578 

33.136 

1.1557 
1.1466 
1.1371 
1.1273 
1.1172 
1.1068 
1.0962 
1.0852 
1.0740 
1.0626 
1.0510 
1.0392 
1.0272 
1.0151 
1.0028 
0.9904 
0.9779 

0.9653 



Polgon 96 

Run Number 

1 

Soil Vapor Monitoring 
Piezometer Designation 

VS-VP96-13 
VS-VP96-26.5 
VS-VP96-37.5 
VS-VP96-50 

Modelled Total Soil 
Concentration (ug/Kg) 

in each Piezometer 

95.84 
658.90 
718.80 
473.21 

Percentage Reduction 
from Actual Concentration 

0 
0 
0 
0 

Approximate Conresponding Soil 
Vapor Concentration (Converted 

from ug/L to ppmV as TCE) 

29.3 
201.3 
219.6 
144.5 

Modelled Maximum 
Subunit A Impact to 
Groundwater (ug/L) 

26.9924 

VS-VP96-13 
VS-VP96-26.5 
VS-VP96-37.5 
VS-VP96-50 

95.84 
197.67 
71.88 
47.32 

0 
70 
90 
90 

29.3 
60.4 
22.0 
14.5 

4.8458 

VS-VP96-13 
VS-VP96-26.5 
VS-VP96-37.5 
VS-VP96-50 

47.92 
32.95 
21.56 
14.20 

50 
95 
97 
97 

14.6 
10.1 
6.6 
4.3 

1.2394 



Polygon 92 Soil Gas Data 

Total Soil Concentration Calculations from Soil Gas Data 
Polygon 92, June-1992 Phase II Investgation 

Sample # 
Total Clx 

Conc (ppbV) 
Total Clx 

Conc (ug/L)* 
Total Clx 

Conc (ug/Kg)** 

VS-VP27A-12 
VS-VP27A-21 
VS-VP27A-36 
VS-VP27A-45 

34926 
167400 
211300 
439800 

143.01 
693.00 
887.00 

2005.00 

85.66 
415.11 
531.31 

1201.00 

853426 3728.01 2233.08 

*Laboratory conversion from ppbV to ug/L 
**Multiply ug/L concentration by 0.599 L/Kg (calculated Kgt based on 
revised soil physical data). 

1,1-DCE Soil Concentration Calculations from Soil Gas Data 
Polygon 92, June-1992 Phase II Investgation 

1,1-DCE 1,1-DCE 1,1-DCE 
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP27A-12 30,000 116.00 69.48 
VS-VP27A-21 140,000 540.00 323.46 
VS-VP27A-36 170,000 660.00 395.34 
VS-VP27A-45 270,000 1100.00 658.90 

610000.00 2416.00 1447.18 

1,1,1-TCA Soil Concentration Calculations from Soil Gas Data 
Polygon 92, June-1992 Phase II Investgation 

1,1,1-TCA 1,1,1-TCA 1,1,1-TCA 
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP27A-12 96,0 0.51 0.31 
VS-VP27A-21 4800.0 26.00 15.57 
VS-VP27A-36 16000.0 85.00 50.92 
VS-VP27A-45 160000.0 850.00 509.15 

180896.0 961.51 575.94 

POLY92.XLS 



Polygon 92 Soil Gas Data 

TCE Soil Concentration Calculations from Soil Gas Data 
Polygon 92, June-1992 Phase II Investgation 

Sample # 
TCE 

Conc (ppbV) 
TCE 

Conc (ug/L)* 
TCE 

Conc (ug/Kg)* 

VS-VP27A-12 
VS-VP27A-21 
VS-VP27A-36 
VS-VP27A-45 

4,300 
20,000 
22,000 

7,400 

53700 

23.00 
110.00 
120.00 
39.00 

292.00 

13.78 
65.89 
71.88 
23.36 

174.91 

PCE Soil Concentration Calculations from Soil Gas Data 

Polygon 92, June-1992 Phase II Investgation 

PCE . PCE PCE 

Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP27A-12 530.0 3.50 2.10 
VS-VP27A-21 2600.0 17.00 10.18 
VS-VP27A-36 3300.0 22.00 13.18 
VS-VP27A-45 2400.0 16.00 9.58 

8830.0 58.50 35.04 

POLY92,XLS 



Polygon 92 Soil Gas Data 

Interpolated Concentrations 
Polygon 92, June-1992 Phase II Investgation 

Deptti Conc. 
(feet) (ug/kg) 

3 15.117 
9 45.351 
15 75.585 
21 205.461 
27 385.158 
33 463.526 
39 521.629 
45 810.35 
51 1145.19 
57 1201.00 
60 1201.00 

POLY92.XLS 



PGA VLEACH model, Polygon 92 June 1992 Phase II Data 
1 

1.0 30. 1.0 10, 
123,6 .473 1100. .7029 

Polygon 92 
87500 1. .026670 1.64 .381 .255 .00074 

0. 0, -1. 
60 
1 6 15.12 
7 12 45.35 
13 18 75.59 
19 24 205.46 
25 30 385.16 
31 36 463.53 
37 42 521.63 
43 48 810.35 
49 54 1145.00 
55 60 1201.00 



GROUNDWATER IMPACT OF POLYGON 1 

Time Mass per area (g/sq.ft.) Total 
1.00 .32016E-02 280.14 
2.00 .31875E-02 278.91 
3.00 .31729E-02 277.63 
4.00 .31576E-02 276.29 
5.00 ,31418E-02 274.91 
6.00 .31256E-02 273.49 
7,00 .31090E-02 272.03 
8.00 .30920E-02 270.55 
9.00 .30748E-02 269.04 
10.00 .30573E-02 267.51 
U.OO .30396E-02 265.96 
12.00 ,30217E-02 264.40 
13.00 ,30037E-02 262.83 
14.00 ,29857E-02 261.25 
15.00 .29675E-02 259.66 
16.00 .29494E-02 258.07 
17.00 .29313E-02 256.48 
18.00 .29131E-02 254,90 
19.00 .28950E-02 253.32 
20,00 .28770E-02 251,74 
21.00 .28591E-02 250.17 
22.00 .28412E-02 248.61 
23,00 .28235E-02 247.05 
24.00 .28059E-02 245.51 
25.00 .27884E-02 243.98 
26.00 .27710E-02 242,46 
27.00 .27538E-02 240,96 
28.00 .27368E-02 239,47 
29.00 .27199E-02 237,99 
30,00 .27032E-02 236,53 

* * : | c M < > | c : | c * * * * * * * * * * * * * * * * * * * * * * * * * * * * * : 

TOTAL GROUNDWATER IMPACT 

Time (yr) Mass (g) Cumulative Mass (g) 
1.00 280.14 280.14 
2.00 278.91 559,05 
3,00 277.63 836.67 
4.00 276.29 1113.0 
5.00 274.91 1387.9 
6.00 273,49 1661.4 



7.00 272.03 1933.4 
8.00 270.55 2203.9 
9.00 269. 04 2473.0 
10.00 267 51 2740.5 
U.OO 265 96 3006.5 
12.00 264 40 3270.9 
13,00 262 83 3533.7 
14.00 261 25 3794.9 
15.00 259 66 4054.6 
16.00 258 07 4312.7 
17,00 256 48 4569,2 
18.00 254 90 4824,0 
19,00 253 32 5077.4 
20.00 251 74 5329,1 
21.00 250 17 5579,3 
22.00 248 61 5827,9 
23.00 247 05 6074,9 
24.00 245 51 6320,4 
25.00 243 98 6564,4 
26.00 242 46 6806,9 
27.00 240 96 7047,9 
28.00 239 47 7287,3 
29.00 237 99 7525,3 
30.00 236 53 7761.8 



MIXCELL OUTPUT FILE 

PGA VLEACH model Polygon 92 June 1992 Phase II Data 

Year Mass (grams) GW Conc (ug/L) 

1 280.140 3.6630 
2 278.910 5.5968 
3 277.630 6.6094 
4 276.290 7.1309 
5 274,910 7.3905 
6 273.490 7.5101 
7 272.030 7.5546 
8 270,550 7.5590 
9 269.040 7.5416 
10 267.510 7.5123 
11 265.960 7.4765 
12 264.400 7.4370 
13 262.830 7.3954 
14 261,250 7.3527 
15 259,660 7.3091 
16 258.070 7.2651 
17 256,480 7.2209 
18 254.900 7.1767 
19 253.320 7.1326 
20 251.740 7.0884 
21 250.170 7.0443 
22 248.610 7.0005 
23 247.050 6.9568 
24 245,510 6.9133 
25 243,980 6,8702 
26 242.460 6.8274 
27 240.960 6.7850 
28 239.470 6.7429 
29 237.990 6.7012 
30 236.530 6.6599 



Polygon 92 Soil Gas Data 

Total Soil Concentration Calculations from Soil Gas Data 
Polygon 92, 9/92 Data, ARM run (35% reduction at 36' & 52') 

Sample # 
Total Clx 

Conc(ppbV) 
Total Clx 

Conc (ug/L)* 
Total Clx 

Conc (ug/Kg)** 

VS-VP92-17 
VS-VP92-28 
VS-VP92-40 
VS-VP92-52 

34926 
167400 
137345 
285870 

143.01 
693.00 
576.55 

1303.25 

85.66 
415.11 
345,35 
780.65 

625541 2715.81 1626.77 

*Laboratory conversion from ppbV to ug/L 
**Multiply ug/L concentration by 0.599 L/Kg (calculated Kgt based on 
revised soil physical data). 

1,1-DCE Soil Concentration Calculations from Soil Gas Data 
Polygon 92, 9/92 Data, ARM run (35% reduction at 36' & 52') 

Sample # 
1,1-DCE 

Conc (ppbV) 
1,1-DCE 

Conc (ug/L)* 
1,1-DCE 

Conc (ug/Kg)** 

VS-VP92-17 
VS-VP92-28 
VS-VP92-40 
VS-VP92-52 

30,000 
140,000 
110,500 
175,500 

116.00 
540.00 
429.00 
715.00 

69,48 
323.46 
256.97 
428.29 

456000,00 1800.00 1078.20 

1,1,1-TCA Soil Concentration Calculations from Soil Gas Data 
Polygon 92, 9/92 Data, ARM run (35% reduction at 36' & 52') 

Sample # 
1,1,1-TCA 

Conc(ppbV) 
1,1,1-TCA 

Conc (ug/L)* 
1,1,1-TCA 

Conc (ug/Kg)** 

VS-VP92-17 
VS-VP92-28 
VS-VP92-40 
VS-VP92-52 

96.0 
4800.0 

10400.0 
104000.0 

0.51 
26.00 
55.25 

552.50 

0.31 
15,57 
33,09 

330,95 

119296.0 634.26 379,92 

8POLY92.XLS 



Polygon 92 Soil Gas Data 

TCE Soil Concentration Calculations from Soil Gas Data 
Polygon 92, 9/92 Data, ARM run (35% reduction at 36' & 52') 

TCE TCE TCE 
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP92-17 4,300 23.00 13.78 
VS-VP92-28 20,000 110.00 65.89 
VS-VP92-40 14,300 78.00 46.72 

VS-VP92-52 4,810 25.35 15.18 

43410 236.35 141.57 

PCE Soil Concentration Calculations from Soil Gas Data 

Polygon 92, 9/92 Data, ARM run (35% reduction at 36' & 52') 

PCE PCE - PCE 

Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP92-17 530.0 3.50 2.10 
VS-VP92-28 2600.0 17,00 10.18 
VS-VP92-40 2145.0 14.30 8.57 
VS-VP92-52 1560.0 10.40 6.23 

6835.0 45.20 27.07 

8POLY92.XLS 



Polygon 92 Soil Gas Data 

Interpolated Concentrations 
Polygon 92, 9/92 Data, ARM run (35% reduction at 36' & 52') 

Deptii Conc. 
(feet) (ug/kg) 

3 15.117 
9 45.351 
15 75.585 
21 205.461 
27 385.158 
33 386.043 
39 351.166 
45 526.73 
51 744.37 
57 780.65 
60 780.65 

8POLY92.XLS 



PGA VLEACH model, Polygon 92, 9/92 Data, ARM run (35% at 36 & 52) 
1 

1.0 30. 1.0 10. 
123.6 .473 UOO. .7029 

Polygon 92 
87500 1. .026670 1.64 .381 .255 .00074 

-1. 0. 0. 
60 
1 6 15.12 
7 12 45.35 
13 18 75.59 
19 24 205.46 
25 30 385.16 
31 36 386.04 
37 42 351.17 
43 48 526.73 
49 54 744.37 
55 60 780.65 



PGA VLEACH model, Polygon 92, 9/92 Data, A R M run (35% at 36 &, 52) 

GROUNDWATER IMPACT OF POLYGON I 

Time Mass per area (g/sq.ft.) Total Mass (g) 
1.00 .20810E-02 182.09 
2.00 .20721 E-02 181.31 
3.00 .20628E-02 180.49 
4.00 .20531 E-02 179.65 
5.00 .20432E-02 178.78 
6.00 .20330E-02 177.88 
7.00 .20225E-02 176.97 
8.00 .20119E-02 176.04 
9.00 .20012E-02 175.10 
10.00 .19903E-02 174.15 
U.OO .19793E-02 173.19 
12.00 .19683E-02 172.22 
13.00 .19572E-02 171.25 
14.00 .19461 E-02 170.28 
15.00 .19349E-02 169.31 
16.00 .19238E-02 168.33 
17.00 .19127E-02 167.36 
18.00 .19017E-02 166.40 
19.00 .18907E-02 165.44 
20.00 .18798E-02 164.48 
21.00 .18689E-02 163.53 
22.00 .18582E-02 162.59 
23.00 .18475E-02 161.66 
24.00 .18369E-02 160.73 
25.00 .18265E-02 159.81 
26.00 .18161E-02 158.91 
27.00 .18058E-02 158.01 
28.00 .17957E-02 157.12 
29.00 .17857E-02 156.25 
30.00 .17758E-02 155.38 

! | c i | c * * i | l : ( l * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* * * * : ( c ^ f c ; | c * : ) c : ( c * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

TOTAL GROUNDWATER IMPACT 

Time (yr) Mass (g) Cumulative Mass (g) 
1.00 182.09 ^ 182.09 
2.00 181.31 363.40 
3.00 180.49 543.89 
4.00 179.65 723.54 



5.00 178.78 902.32 
6.00 177.88 1080.2 
7.00 176.97 1257.2 
8.00 176.04 1433.2 
9.00 175.10 1608.3 
10.00 174.15 1782.5 
U.OO 173.19 1955.7 
12.00 172.22 2127.9 
13.00 171.25 2299.1 
14.00 170.28 2469.4 
15.00 169.31 2638.7 
16.00 168.33 2807.1 
17.00 167.36 2974.4 
18.00 166.40 3140.8 
19.00 165.44 3306.3 
20.00 164.48 3470.7 
21.00 163.53 3634.3 
22.00 162.59 3796.9 
23.00 161.66 3958.5 
24.00 160.73 4119.2 
25.00 159.81 4279.1 
26.00 158.91 4438.0 
27.00 158.01 4596.0 
28.00 157.12 4753.1 
29.00 156.25 4909.4 
30.00 155.38 5064.7 



MIXCELL OUTPUT FILE 

PGA VLEACH model Polygon 92, 9/92 Data, ARM run 
(35% at 36 & 52) 

Year Mass (grams) GW Conc (ug/L) 

1 182.090 2.3809 
2 181.310 3.6381 
3 180.490 4.2966 
4 179.650 4.6362 
5 178.780 4.8055 
6 177.880 4.8839 
7 176.970 4.9138 
8 176.040 4.9175 
9 175.100 4.9072 
10 174.150 4.8892 
11 173.190 4.8672 
12 172.220 4.8427 
13 171.250 4.8170 
14 170.280 4.7907 
15 169.310 4.7640 
16 168.330 4.7369 
17 167.360 4.7098 
18 166.400 4.6829 
19 165.440 4.6560 
20 164.480 4.6291 
21 163.530 4.6024 
22 162.590 4.5758 
23 161.660 4.5496 
24 160.730 , 4.5234 
25 159.810 4.4975 
26 158.910 4.4719 
27 158.010 4.4465 
28 157.120 4.4214 
29 156.250 4.3966 
30 155.380 4.3720 



Polygon 92 Soil Gas Data 

Total Soil Concentration Calculations from Soil Gas Data 
Polygon 92, 9/92 Data, ARM run (84% reduction at 36' & 52') 

Sample # 
Total Clx 

Conc(ppbV) 
Total Clx 

Conc (ug/L)* 
Total Clx 

Conc (ug/Kg)** 

VS-VP92-17 
VS-VP92-28 
VS-VP92-40 
VS-VP92-52 

34926 
167400 
33808 
70368 

143.01 
693.00 
141.92 
320.80 

85.66 
415.11 

85.01 
192.16 

306502 1298.73 777.94 

*Laboratory conversion from ppbV to ug/L 
**Multiply ug/L concentration by 0.599 L/Kg (calculated Kgt based on 
revised soil physical data). 

1,1-DCE Soil Concentration Calculations from Soil Gas Data 
Polygon 92, 9/92 Data, ARM run (84% reduction at 36' & 52') 

1,1-DCE 1,1-DCE 1,1-DCE 
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP92-17 30,000 116.00 69.48 
VS-VP92-28 140,000 540.00 323.46 
VS-VP92-40 27,200 105.60 63.25 
VS-VP92-52 43,200 176.00 105.42 

240400.00 937.60 561.62 

1,1,1-TCA Soil Concentration Calculations from Soil Gas Data 
Polygon 92, 9/92 Data, ARM run (84% reduction at 36' & 52') 

1,1,1-TCA 1,1,1-TCA 1,1,1-TCA 
Sample # Conc(ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP92-17 96.0 0.51 0.31 
VS-VP92-28 4800.0 26.00 15.57 
VS-VP92-40 2560.0 13.60 8.15 
VS-VP92-52 25600,0 136.00 81.46 

33056.0 176.11 105.49 

5POLY92.XLS 



Polygon 92 Soil Gas Data 

TCE Soil Concentration Calculations from Soil Gas Data 
Polygon 92, 9/92 Data, ARM run (84% reduction at 36' & 52') 

TCE TCE TCE 
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP92-17 4,300 23.00 13.78 
VS-VP92-28 20,000 110.00 65.89 
VS-VP92-40 3,520 19.20 11.50 

VS-VP92-52 1,184 6.24 3.74 

29004 158.44 94.91 

PCE Soil Concentration Calculations from Soil Gas Data 

Polygon 92, 9/92 Data, ARM run (84%, reduction at 36' & 52') 

PCE PCE PCE 

Sample # Conc(ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP92-17 530.0 3.50 2.10 
VS-VP92-28 2600.0 17.00 10.18 
VS-VP92-40 528.0 3.52 2.11 
VS-VP92-52 384.0 2.56 1.53 

4042.0 26.58 15,92 

5POLY92.XLS 



Polygon 92 Soil Gas Data 

Interpolated Concentrations 
Polygon 92, 9/92 Oata, ARM run (84% reduction at 36' & 52') 

Depth Conc. 
(feet) (ug/kg) 

3 15.117 
9 45.351 
15 75.585 
21 205.461 
27 385.158 
33 277.567 
39 112.518 
45 129.66 
51 183.23 
57 192.16 
60 192.16 

5POLY92.XLS 



PGA VLEACH model, Polygon 92, 9/92 Data, ARM run (84% at 36 & 52) 
1 

1.0 30. 1.0 10. 
123.6 .473 UOO. .7029 

Polygon 92 
87500 1. .026670 1.64 .381 .255 .00074 

0. • 0. -1. 
60 
1 6 15.12 
7 12 45.35 
13 18 75.59 
19 24 205.46 
25 30 385.16 
31 36 277.57 
37 42 112.52 
43 48 129.66 
49 54 183.23 
55 60 192.16 



PGA VLEACH model. Polygon 92, 9/92 Data, A R M run (84% at 36 &. 52) 

GROUNDWATER IMPACT OF POLYGON 1 

Time Mass per area (g/sq.ft.) Total Mass (g) 
1.00 .51225E-03 44.822 
2.00 .51045E-03 44.664 
3.00 .50863E-03 44.505 
4.00 .50681 E-03 44.346 
5.00 .50501E-03 44.188 
6.00 .50322E-03 44.031 
7.00 .50146E-03 43.877 
8.00 .49973E-03 43.726 
9.00 .49805E-03 43.579 
10.00 .49641 E-03 43.436 
U.OO .49483E-03 43.298 
12.00 .49331 E-03 43.164 
13.00 .49184E-03 43.036 
14.00 .49045E-03 42.914 
15.00 .48911E-03 42.797 
16.00 .48785E-03 42.687 
17.00 .48665E-03 42.582 
18.00 .48553E-03 42.484 
19.00 .48447E-03 42.391 
20.00 .48349E-03 42.305 
21.00 .48257E-03 42.225 
22.00 .48172E-03 42.151 
23.00 .48094E-03 42.082 
24.00 .48023E-03 42.020 
25.00 .47958E-03 41.963 
26.00 .47899E-03 41.912 
27.00 .47847E-03 41.866 
28.00 .47800E-03 41.825 
29.00 .47760E-03 41.790 
30.00 .47724E-03 41.759 

* * * * * : | t 4 i ! | c : < c i | i i | c 4 c : | c : t c 4 c : | c H c * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

SfC (̂C SjC sfc 3fc 5(C 3|C«fC9|C3|C!fCS^3fC]fC]fC]fc^lfC3|C ^ 3|C3fC3)C3fC3|c3fC34csfC«fC3fC3(cj|Cd^3fC3|C^«fC3|C3}C ^ 3|C 3|C )fC 3(c 3(c 3|C 3(C 3(C 3|C S(C 

TOTAL GROUNDWATER IMPACT 

Time (yr) Mass (g) Cumulative Mass (g) 
1.00 44.822 44.822 
2.00 44.664 89.486 
3.00 44.505 133.99 



4.00 44.346 178.34 
5.00 44.188 222.53 
6.00 44.031 266.56 
7.00 43.877 310.43 
8.00 43.726 354.16 
9.00 43.579 397.74 
10.00 43.436 441.18 
U.OO 43.298 484.47 
12.00 43.164 527.64 
13.00 43.036 570.67 
14.00 42.914 613.59 
15.00 42.797 656.39 
16.00 42.687 699.07 
17.00 42.582 741.66 
18.00 42.484 784.14 
19.00 42.391 826.53 
20.00 42.305 868.84 
21.00 42.225 911.06 
22.00 42.151 953.21 
23.00 42.082 995.29 
24.00 42.020 1037.3 
25.00 41.963 1079.3 
26.00 41.912 1121.2 
27.00 41.866 1163.1 
28.00 41.825 1204.9 
29.00 41.790 1246.7 
30.00 41.759 1288.4 



MIXCELL OUTPUT FILE 

PGA VLEACH model Polygon 92, 9/92 Data, ARM run 
(84% at 36 & 52) 

Year Mass (grams) GW Conc (ug/L) 

1 44.822 0.5861 
2 44.664 0.8960 
3 44.505 1.0589 
4 44.346 1.1435 
5 44.188 1.1865 
6 44.031 1.2073 
7 43.877 1.2164 
8 43.726 1.2192 
9 43.579 1.2188 
10 43.436 1.2167 
11 43.298 1.2138 
12 43.164 1.2105 
13 43.036 1.2071 
14 42.914 1.2037 
15 42.797 1.2003 
16 42.687 1.1971 
17 42.582 1.1940 
18 42.484 1.1911 
19 42.391 1.1883 
20 42.305 1.1857 
21 42.225 1.1833 
22 42.151 1.1810 
23 42.082 1.1789 
24 42.020 1.1770 
25 41.963 1.1752 
26 41.912 1.1736 
27 41.866 1.1721 
28 41.825 1.1708 
29 41.790 1.1697 
30 41.759 1.1687 



Polgon 92 

Run Number 

Sol! Vapor Monitoring 

Piezometer Designation 

Modelled Total Soil 

Concentration (ug/Kg) 

in eacti Piezometer 

Percentage Reduction 

from Actual Concentration 

Approximate Corresponding Soil 

Vapor Concentration (Converted 

from ug/L to ppmV as TCE) 

Modelled Maximum 

Subunit A Impact to 

Groundwater (ug/L) 

VS-VP92-17 
VS-VP92-28 
VS-VP92-40 
VS-VP92-52 

85.66 
415.11 
531.31 
1201.00 

0 
0 
0 
0 

26.2 
126.8 
162.3 
366.8 

7.5590 

VS-VP92-17 
VS-VP92-28 
VS-VP92-40 
VS-VP92-52 

85.66 
415.11 
345.35 
780.65 

0 
0 
35 
35 

26.2 
126.8 
105.5 
238.5 

4.9175 

VS-VP92-17 
VS-VP92-28 
VS-VP92-40 
VS-VP92-52 

85.66 
415.11 
85.01 
192.16 

0 
0 
84 
84 

26.2 
126.8 
26.0 
58.7 

1.2192 



Polygon 27A Soil Gas Data 

Total Soil Concentration Calculations from Soil Gas Data 
Polygon 27A, July-1993 Phase II Investgation 

Sample # 
Total Clx 

Conc (ppbV) 
Total Clx 

Conc (ug/L)* 
Total Clx 

Conc (ug/Kg)** 

VS-VP27A-12 
VS-VP27A-21 
VS-VP27A-36 
VS-VP27A-45 

170000 
290000 
420000 
440000 

890.00 
1500.00 
2200.00 
2300.00 

533.11 
898.50 

1317.80 
1377.70 

1320000 6890.00 4127.11 

*Laboratory conversion from ppbV to ug/L 
**Multiply ug/L concentration by 0.599 L/Kg (calculated Kgt based on 
revised soil physical data). 

1,1-DCE Soil Concentration Calculations from Soil Gas Data 
Polygon 27A, July-1993 Phase li Investgation 

1,1-DCE 1,1-DCE 1,1-DCE 
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP27A-12 0 0.00 0.00 
VS-VP27A-21 0 0.00 0.00 
VS-VP27A-36 0 0.00 0.00 
VS-VP27A-45 0 0.00 0.00 

0.00 0.00 0.00 

1,1,1-TCA Soil Concentration Calculations from Soil Gas Data 
Polygon 27A, July-1993 Phase II Investgation 

1,1,1-TCA 1,1,1-TCA 1,1,1-TCA 
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP27A-12 0.0 0.00 0.00 
VS-VP27A-21 0.0 0.00 0.00 
VS-VP27A-36 0.0 0.00 0.00 
VS-VP27A-45 0.0 0.00 0.00 

0.0 0.00 0.00 

POLY27A.XLS 



Polygon 27A Soil Gas Data 

TCE Soil Concentration Calculations from Soil Gas Data 
Polygon 27A, July-1993 Phase II Investgation 

TCE TCE TCE 
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP27A-12 170,000 890.00 533.11 
VS-VP27A-21 290,000 1500.00 898.50 
VS-VP27A-36 420,000 2200.00 1317.80 

VS-VP27A-45 440,000 2300.00 1377.70 

1320000 6890.00 4127.11 

PCE Soil Concentration Calculations from Soil Gas Data 

Polygon 27A, July-1993 Phase II Investgation 

PCE PCE PCE 

Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP27A-12 0.0 0.00 0.00 
VS-VP27A-21 0.0 0.00 0.00 
VS-VP27A-36 0.0 0.00 0.00 
VS-VP27A-45 0.0 0.00 0,00 

0.0 0.00 0.00 

POLY27A,XLS 



Polygon 27A Soil Gas Data 

Interpolated Concentrations 
Polygon 27A, July-1993 Phase II Investgation 

Depth Conc. 
(feet) (ug/kg) 

3 133.278 
9 399.833 
15 654.907 
21 898.500 
27 1066.220 
33 1233.940 
39 1337.767 
45 1377.70 
51 1377.70 
57 1377.70 
60 1377.70 

POLY27A.XLS 



PGA VLEACH model, Polygon 27A Sept. 21, 1993 Phase II Data 
1 

1.0 30. 1.0 10. 
123.6 .473 UOO. .7029 

Polygon 84 
50000 1. .023400 1,64 .381 .255 .00074 

0. 0. -1. 
60 
1 6 133.28 
7 12 399.83 
13 18 654.91 
19 24 898,50 
25 30 1066,22 
31 36 1233.94 
37 42 1337,77 
43 48 1377,70 
49 54 1377,70 
55 60 1377,70 



GROUNDWATER IMPACT OF POLYGON 1 

Time Mass per area (g/sq.ft.) Total Mass (g) 
1.00 ,32223E-02 161.12 
2.00 .32219E-02 161.10 

3.00 .32214E-02 161.07 
4.00 .32209E-02 161.04 
5.00 .32202E-02 161.01 
6,00 .32194E-02 160.97 
7,00 .32186E-02 160.93 
8,00 .32176E-02 160.88 
9.00 .32166E-02 160,83 
10,00 .32155E-02 160,77 
11,00 .32142E-02 160,71 
12,00 .32129E-02 160.65 
13,00 ,32115E-02 160.57 
14.00 ,321 OOE-02 160.50 
15.00 .32084E-02 160.42 
16.00 .32067E-02 160.33 
17.00 .32049E-02 160.24 
18,00 .32030E-02 160,15 
19.00 .32010E-02 160,05 
20.00 .31989E-02 159.95 
21.00 .31968E-02 159.84 
22,00 .31945E-02 159.73 
23,00 .31922E-02 159.61 
24,00 .31898E-02 159,49 
25,00 .31872E-02 159,36 
26.00 .31846E-02 159.23 
27.00 .31820E-02 159.10 
28.00 .31792E-02 158.96 
29.00 .31764E-02 158.82 
30,00 .31734E-02 158.67 

TOTAL GROUNDWATER IMPACT 

Time (yr) Mass (g) Cumulative Mass (g) 
1,00 161.12 161.12 
2.00 161,10 322.21 
3.00 161.07 483.28 
4.00 161.04 644.33 
5.00 161,01 805,34 
6.00 160.97 966.31 



7.00 160,93 1127.2 
8.00 160.88 1288.1 
9.00 160.83 1448.9 
10,00 160.77 1609.7 
U.OO 160,71 1770.4 
12,00 160.65 1931.1 
13.00 160.57 2091,7 
14.00 160.50 2252.2 
15,00 160.42 2412.6 
16,00 160.33 2572.9 
17.00 160,24 2733,1 
18.00 160.15 2893.3 
19.00 160,05 3053.3 
20,00 159,95 3213,3 
21,00 159.84 3373,1 
22.00 159.73 3532.9 
23.00 159,61 3692.5 
24.00 159.49 3852,0 
25,00 159.36 4011.3 
26,00 159.23 4170.5 
27.00 159,10 4329,6 
28.00 158,96 4488.6 
29,00 158,82 4647.4 
30.00 158,67 4806.1 



MIXCELL OUTPUT FILE 

PGA VLEACH model Polygon 27A 9/93 

Year Mass (grams) GW Conc (ug/L) 

1 161.120 3.3701 
2 161.100 4.8327 
3 161.070 5,4672 
4 161.040 5.7420 
5 161.010 5.8606 
6 160.970 5.9113 
7 160.930 5.9325 
8 160.880 5.9406 
9 160.830 5.9431 
10 160.770 5.9429 
11 160.710 5.9416 
12 160.650 5,9398 
13 160,570 5,9373 
14 160.500 5,9348 
15 160.420 5.9320 
16 160.330 5.9289 
17 160.240 5,9257 
18 160,150 5.9224 
19 160.050 5.9189 
20 159.950 5,9153 
21 159.840 5.9114 
22 159.730 5,9074 
23 159.610 5,9032 
24 159.490 5.8988 
25 159,360 5,8942 
26 159,230 5.8895 
27 159'100 5.8847 
28 158.960 5.8797 
29 158,820 5.8746 
30 158.670 5,8693 



Polygon 27A Soil Gas Data 

Total Soil Concentration Calculations from Soil Gas Data 
Polygon 27A, 7/93 Data, ARM run (15% reduction at 36' & 45') 

Sample # 
Total Clx 

Conc(ppbV) 
Total Clx 

Conc (ug/L)* 
Total Clx 

Conc (ug/Kg)** 

VS-VP27A-12 
VS-VP27A-21 
VS-VP27A-36 
VS-VP27A-45 

170000 
290000 
357000 
374000 

890.00 
1500.00 
1870.00 
1955.00 

533.11 
898.50 

1120.13 
1171.05 

1191000 6215.00 3722.79 

*Laboratory conversion from ppbV to ug/L 
**Multiply ug/L concentration by 0.599 L/Kg (calculated Kgt based on 
revised soil physical data). 

1,1-DCE Soil Concentration Calculations from Soil Gas Data 
Polygon 27A, 7/93 Data, ARM run (15% reduction at 36' & 45') 

1,1-DCE 1,1-DCE 1,1-DCE 

Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP27A-12 0 0.00 0.00 
VS-VP27A-21 0 0.00 0.00 
VS-VP27A-36 0 0.00 0.00 
VS-VP27A-45 0 0.00 0.00 

0.00 0.00 0.00 

1,1,1-TCA Soil Concentration Calculations from Soil Gas Data 
Polygon 27A, 7/93 Data, ARM run (15% reduction at 36' & 45') 

1,1,1-TCA 1,1,1-TCA 1,1,1-TCA 

Sample # Conc(ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP27A-12 0.0 0.00 0.00 
VS-VP27A-21 0.0 0.00 0.00 
VS-VP27A-36 ^ 0.0 0.00 0.00 
VS-VP27A-45 0.0 0.00 0.00 

0.0 0.00 0.00 

11PLY27A.XLS 



Polygon 27A Soil Gas Data 

TCE Soil Concentration Calculations from Soil Gas Data 
Polygon 27A, 7/93 Data, ARM run (15% reduction at 36' & 45') 

Sample # 
TCE 

Conc (ppbV) 
TCE 

Conc (ug/L)* 
TCE 

Conc (ug/Kg)** 

VS-VP27A-12 
VS-VP27A-21 
VS-VP27A-36 
VS-VP27A-45 

170,000 
290,000 
357,000 
374,000 

890.00 
1500.00 
1870.00 
1955.00 

533.11 
898.50 

1120.13 
1171.05 

1191000 6215.00 3722.79 

PCE Soil Concentration Calculations from Soil Gas Data 

Polygon 27A, 7/93 Data, ARM run (15% reduction at 36' & 45') 

PCE PCE PCE 

Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP27A-12 0.0 0.00 0.00 
VS-VP27A-21 0.0 0.00 0.00 
VS-VP27A-36 0.0 0.00 0.00 
VS-VP27A-45 0.0 0.00 0.00 

0.0 0.00 0.00 

11PLY27A.XLS 



Polygon 27A Soil Gas Data 

Interpolated Concentrations 
Polygon 27A, 7/93 Data, ARM run 
(15% reduction at 36' & 45') 

Deptti Conc. 
(feet) (ug/kg) 

3 133.278 
9 399.833 
15 654.907 
21 898.500 
27 987.152 
33 1075.804 
39 1137.102 
45 1171.05 
51 1171.05 
57 1171.05 
60 1171.05 

11PLY27A.XLS 



PGA VLEACH model. Polygon 27A, 7/93 Data, ARM run (15% at 36 &. 45) 
1 

1.0 150. 1.0 10. 
123.6 .473 UOO. .7029 

Polygon 27A 
50000 1. .023400 1.64 .381 .255 .00074 
0. 0. 

60 
1 6 133.28 
7 12 399.83 
13 18 654.91 
19 24 898.50 
25 30 987.15 
31 36 1075.80 
37 42 1137.10 
43 48 1171.05 
49 54 1171.05 
55 60 1171.05 



PGA VLEACH model. Polygon 27A, 7/93 Data, ARM run (15% at 36 & 45) 

GROUNDWATER IMPACT OF POLYGON 1 

Time Mass per area (g/sq.ft.) Total Mass (g) 
1.00 .27390E-02 136.95 
2.00 .27387E-02 136.93 
3.00 .27384E-02 136.92 
4.00 .27379E-02 136.90 
5.00 .27375E-02 136.87 
6.00 .27370E-02 136.85 
7.00 .27364E-02 136.82 
8.00 .27357E-02 136.79 
9.00 .27350E-02 136.75 
10.00 .27342E-02 136.71 
U.OO .27334E-02 136.67 
12.00 .27325E-02 136.62 
13.00 .27315E-02 136.58 
14.00 .27305E-02 136.52 
15.00 .27294E-02 136.47 
16.00 .27282E-02 136.41 
17.00 '.27270E-02 136.35 
18.00 • .27257E-02 136.29 
19.00 .27244E-02 136.22 
20.00 .27230E-02 136.15 
21.00 .27215E-02 136.08 
22.00 .27200E-02 136.00 
23.00 .27184E-02 135.92 
24.00 .27168E-02 135.84 
25.00 .27151E-02 135.76 
26.00 .27134E-02 135.67 
27.00 .27116E-02 135.58 
28.00 .27097E-02 135.48 
29.00 .27078E-02 135.39 
30.00 .27058E-02 135.29 
31.00 .27038E-02 135.19 
32.00 .27017E-02 135.08 
33.00 .26996E-02 134.98 
34.00 .26974E-02 134.87 
35.00 .26951E-02 134.76 
36.00 .26928E-02 134.64 
37.00 .26905E-02 134.53 
38.00 .26881 E-02 134.41 
39.00 .26857E-02 134.28 
40.00 .26832E-02 134.16 



41.00 .26807E-02 134.03 
42.00 .26781 E-02 133.90 
43.00 .26755E-02 133.77 
44.00 .26728E-02 133.64 
45.00 .26701 E-02 133.50 
46.00 .26673E-02 133.37 
47.00 .26645E-02 133.23 
48.00 .26617E-02 133.08 
49.00 .26588E-02 132.94 
50.00 .26558E-02 132.79 
51.00 .26529E-02 132.64 
52.00 .26498E-02 132.49 
53.00 .26468E-02 132.34 
54.00 .26437E-02 , 132.18 
55.00 .26405E-02 132.03 
56.00 .26374E-02 131.87 
57.00 .26342E-02 131.71 
58.00 .26309E-02 131.55 
59.00 .26276E-02 131.38 
60.00 .26243E-02 131.21 
61.00 .26209E-02 131.05 
62.00 .26175E-02 130.88 
63.00 .26141E-02 130.71 
64.00 .26106E-02 130.53 
65.00 .26071E-02 130.36 
66.00 .26036E-02 130.18 
67.00 .26000E-02 130.00 
68.00 .25964E-02 129.82 
69.00 .25928E-02 129.64 
70.00 .25891E-02 129.46 
71.00 .25855E-02 129.27 
72.00 .25817E-02 129.09 
73.00 ..25780E-02 128.90 
74.00 .25742E-02 128.71 
75.00 .25704E-02 128.52 
76.00 .25665E-02 128.33 
77.00 .25627E-02 128.13 
78.00 .25588E-02 127.94 
79.00 .25548E-02 127.74 
80.00 .25509E-02 127.54 
81.00 .25469E-02 127.35 
82.00 .25429E-02 127.15 
83.00 .25389E-02 126.94 
84.00 .25348E-02 126.74 
85.00 .25308E-02 126.54 



86.00 .25267E-02 126.33 
87.00 .25225E-02 126.13 
88.00 .25184E-02 125.92 
89.00 .25142E-02 125.71 
90.00 .251 OOE-02 125.50 
91.00 .25058E-02 125.29 
92.00 .25016E-02 125.08 
93.00 .24973E-02 124.87 
94.00 .24930E-02 124.65 
95.00 .24887E-02 124.44 
96.00 .24844E-02 124.22 
97.00 .24801 E-02 124.00 
98.00 .24757E-02 123.79 
99.00 .24714E-02 123.57 
100.00 .24670E-02 123.35 
101.00 .24626E-02 123.13 
102.00 .24581 E-02 122.91 
103.00 .24537E-02 122.68 
104.00 .24492E-02 122.46 
105.00 .24448E-02 122.24 
106.00 .24403 E-02 122.01 
107.00 .24358E-02 121.79 
108.00 .24312E-02 121.56 
109.00 .24267E-02 121.33 
110.00 .24221 E-02 121.11 
111.00 .24176E-02 120.88 
112.00 .24130E-02 120.65 
113.00 .24084E-02 120.42 
114.00 .24038E-02 120.19 
115.00 .23992E-02 119.96 
116.00 .23946E-02 119.73 
117.00 .23899E-02 119.50 
118.00 .23853E-02 119.26 
119.00 .23806E-02 119.03 
120.00 .23759E-02 118.80 
121.00 .23712E-02 118.56 
122.00 .23665E-02 118.33 
123.00 .23618E-02 118.09 
124.00 .23571 E-02 117.86 
125.00 .23524E-02 117.62 
126.00 .23476E-02 117.38 
127.00 .23429E-02 117.15 
128.00 .23381E-02 116.91 
129.00 .23334E-02 116.67 
130.00 .23286E-02 116.43 



131.00 .23238E--02 116.19 
132.00 .23191E •02 115.95 
133.00 .23143E •02 115.71 
134.00 .23095E •02 115.47 
135.00 .23047E-•02 115.23 
136.00 .22999E-•02 114.99 
137.00 .22950E-•02 . 114.75 
138.00 .22902E-•02 114.51 
139.00 .22854E-•02 114.27 
140.00 .22806E-•02 114.03 
141.00 .22757E-•02 113.79 
142.00 .22709E-•02 113.54 
143.00 .22660E-•02 113.30 
144.00 .22612E-•02 113.06 
145.00 .22563E-•02 112.82 
146.00 .22515E-•02 112.57 
147.00 .22466E-•02 112.33 
148.00 .22418E-•02 112.09 
149.00 .22369E-•02 111.84 
150.00 .22320E-•02 111.60 

* * * * * * * i | c * i | < : i i : | c * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* * * : | c t i | c i | c ^ i | , , | , : | c ^ t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

TOTAL GROUNDWATER IMPACT 

Time (yr) Mass (g) Cumi 
1.00 136.95 136.95 
2.00 136.93 273.88 
3.00 136.92 410.80 
4.00 136.90 547.70 
5.00 136.87 684.57 
6.00 136.85 821.42 
7.00 136.82 958.24 
8.00 136.79 1095.0 
9.00 136.75 1231.8 
10.00 136.71 1368.5 
U.OO 136.67 1505.2 
12.00 136.62 1641.8 
13.00 136.58 1778.4 
14.00 136.52 1914.9 
15.00 136.47 2051.3 
16.00 136.41 2187.8 
17.00 136.35 2324.1 
18.00 136.29 2460.4 
19.00 136.22 2596.6 



20.00 136.15 2732.8 
21.00 136.08 2868.8 
22.00 136.00 3004.8 
23.00 - 135.92 3140.8 
24.00 135.84 3276.6 
25.00 135.76 3412.4 
26.00 135.67 3548.0 
27.00 135.58 3683.6 
28.00 135.48 3819.1 
29.00 135.39 3954.5 
30.00 135.29 4089.8 
31.00 135.19 4225.0 
32.00 135.08 4360.0 
33.00 134.98 4495.0 
34.00 134.87 4629.9 
35.00 134.76 4764.7 
36.00 134.64 4899.3 
37.00 134.53 5033.8 
38.00 134.41 5168.2 
39.00 134.28 5302.5 
40.00 134.16 5436.7 
41.00 134.03 5570.7 
42.00 133.90 5704.6 
43.00 133.77 5838.4 
44.00 133.64 5972.0 
45.00 133.50 6105.5 
46.00 133.37 6238.9 
47.00 133.23 6372.1 
48.00 133.08 6505.2 
49.00 132.94 6638.1 
50.00 132.79 6770.9 
51.00 132.64 6903.6 
52.00 132.49 7036.1 
53.00 132.34 7168.4 
54.00 132.18 7300.6 
55.00 132.03 7432.6 
56.00 131.87 7564.5 
57.00 131.71 7696.2 
58.00 131.55 7827.7 
59.00 131.38 7959.1 
60.00 131.21 8090.3 
61.00 131.05 8221.4 
62.00 130.88 8352.3 
63.00 130.71 8483.0 
64.00 130.53 8613.5 



65.00 130.36 8743.8 
66.00 130.18 8874.0 
67.00 130.00 9004.0 
68.00 129.82 9133.8 
69.00 129.64 9263.5 
70.00 129.46 9392.9 
71.00 129.27 9522.2 
72.00 129.09 9651.3 
73.00 128.90 9780.2 
74.00 128.71 9908.9 
75.00 128.52 10037. 
76.00 128.33 10166. 
77.00 128;13 10294. 
78.00 127.94 10422. 
79.00 127.74 10550. 
80.00 127.54 10677. 
81.00 127.35 10804. 
82.00 127.15 10932. 
83.00 126.94 11059. 
84.00 126.74 11185. 
85.00 126.54 11312. 
86.00 126.33 11438. 
87.00 126.13 11564. 
88.00 125.92 11690. 
89.00 125.71 11816. 
90.00 125.50 11941. 
91.00 125.29 12067. 
92.00 125.08 12192. 
93.00 124.87 12317. 
94.00 124.65 12441. 
95.00 124.44 12566. 
96.00 124.22 12690. 
97.00 124.00 12814. 
98.00 123.79 12938. 
99.00 123.57 13061. 
100.00 123.35 13185. 
101.00 123.13 13308. 
102.00 122.91 13431. 
103.00 122.68 13553. 
104.00 122.46 13676. 
105.00 122.24 13798. 
106.00 122.01 13920. 
107.00 121.79 14042. 
108.00 121.56 14163. 
109.00 121.33 14285. 



110.00 121.11 14406. 
111.00 120.88 14527. 
112.00 120.65 14647. 
113.00 120.42 14768. 
114.00 120.19 14888. 
115.00 119.96 15008. 
116.00 119.73 15128. 
117.00 119.50 15247. 
118.00 119.26 15366. 
119.00 119.03 15486. 
120.00 118.80 15604. 
121.00 118.56 15723. 
122.00 118.33 15841. 
123.00 118.09 15959. 
124.00 117.86 16077. 
125.00 117.62 16195. 
126.00 117.38 16312. 
127.00 117.15 16429. 
128.00 116.91 16546. 
129.00 116.67 16663. 
130.00 116.43 16779. 
131.00 116.19 16895. 
132.00 115.95 17011. 
133.00 115.71 17127. 
134.00 115.47 17243. 
135.00 115.23 17358. 
136.00 114.99 17473. 
137.00 114.75 17588. 
138.00 114.51 17702. 
139.00 114.27 17816. 
140.00 114.03 17930. 
141.00 113.79 18044. 
142.00 113.54 18158. 
143.00 113.30 18271. 
144.00 113.06 18384. 
145.00 112.82 18497. 
146.00 112.57 18610. 
147.00 112.33 18722. 
148.00 112.09 18834. 
149.00 - 111.84 18946. 
150.00 111.60 19057. 



MIXCELL OUTPUT FILE 

PGA VLEACH model Polygon 27A, 7/93 Data, A R M run 
(15% at 36 & 45) 

Year Mass (grams) GW Conc (ug/L) 

1 136.950 2.8645 
2 136.930 4.1077 
3 136.920 4.6472 
4 136.900 4.8811 
5 136.870 4.9820 
6 136.850 5.0253 
7 136.820 5.0435 
8 136.790 5.0508 
9 136.750 5.0531 
10 136.710 5.0533 
11 136.670 5.0525 
12 136.620 5.0512 
13 136.580 5.0497 
14 136.520 5.0479 
15 136.470 5.0460 
16 136.410 5.0439 
17 136.350 5.0418 
18 136.290 5.0396 
19 136.220 5.0372 
20 136.150 5.0347 
21 136.080 5.0321 
22 136.000 5.0293 
23 135.920 5.0265 
24 135.840 5.0235 
25 135.760 5.0206 
26 135.670 5.0174 
27 135.580 5.0142 
28 135.480 5.0107 
29 135.390 5.0073 
30 135.290 5.0037 
31 135.190 5.0000 
32 135.080 4.9962 
33 134.980 4.9924 
34 134.870 4.9885 
35 134.760 4.9844 
36 134.640 4.9802 
37 134.530 4.9760 



38 134.410 4.9717 
39 134.280 4.9671 
40 134.160 4.9626 
41 134.030 4.9580 
42 133.900 4.9532 
43 133.770 4.9484 
44 133.640 4.9436 
45 133.500 4.9386 
46 133.370 4.9337 
47 133.230 4.9287 
48 133.080 4.9234 
49 132.940 4.9181 
50 132.790 4.9127 
51 132.640 4.9072 
52 132.490 4.9017 
53 132.340 4.8962 
54 132.180 4.8904 
55 132.030 4.8848 
56 131.870 4.8790 
57 131.710 4.8731 
58 131.550 4.8672 
59 131.380 4.8611 
60 131.210 4.8549 
61 131.050 4.8489 
62 130.880 4.8427 
63 130.710 4.8364 
64 130.530 4.8300 
65 130.360 4.8236 
66 130.180 4.8171 
67 130.000 4.8105 
68 129.820 4.8038 
69 129.640 4.7972 
70 129.460 4.7905 
71 129.270 4.7837 
72 129.090 4.7769 
73 128.900 4.7700 
74 128.710 4.7631 
75 128.520 4.7561 
76 128.330 4.7491 
77 128.130 4.7418 
78 127.940 4.7347 
79 127.740 4.7274 
80 127.540 4.7201 
81 127.350 4.7129 
82 127.150 4.7057 



83 126.940 4.6981 
84 126.740 4.6906 
85 126.540 4.6832 
86 126.330 4.6756 
87 126.130 4.6681 
88 125.920 4.6605 
89 125.710 4.6527 
90 125.500 4.6450 
91 125.290 4.6373 
92 125.080 4.6295 
93 124.870 4.6217 
94 124.650 4.6138 
95 124.440 4.6059 
96 124.220 4.5979 
97 124.000 4.5898 
98 123.790 4.5819 
99 123.570 4.5739 
%100 123.350 4.5658 
%101 123.130 4.5577 
%102 122.910 4.5496 
%103 122.680 4.5412 
%104 122.460 4.5330 
%105 122.240 4.5248 
%106 122.010 4.5165 
%107 121.790 4.5082 
%108 121.560 4.4999 
%109 121.330 4.4914 
%110 121.110 4.4831 
%111 120.880 4.4747 
%112 120.650 4.4663 
%113 120.420 4.4578 
%114 120.190 4.4493 
%115 119.960 4.4408 
%116 119.730 4.4323 
%117 119.500 4.4238 
%118 119.260 4.4151 
%119 119.030 4.4065 
%120 118.800 4.3980 
%121 118.560 4.3892 
%122 118.330 4.3806 
%123 118.090 4.3719 
%124 117.860 4.3633 
%125 117.620 4.3545 
%126 117.380 4.3457 
%127 117.150 4.3370 



%128 116.910 4.3283 
%129 116.670 4.3194 
%130 116.430 4.3106 
%131 116.190 4.3017 
%132 115.950 4.2929 
%133 115.710 4.2840 
%134 115.470 4.2751 
%135 115.230 4.2662 
%136 114.990 4.2574 
%137 114.750 4.2485 
%138 114.510 4.2396 
%139 114.270 4.2308 
%140 114.030 . 4.2219 
%141 113.790 4.2130 
%142 113.540 4.2039 
%143 113.300 4.1950 
%144 113.060 4.1861 
%145 112.820 4.1772 
%146 112.570 4.1681 
%147 112.330 4.1591 
%148 112.090 4.1502 
%149 111.840 4.1411 
%150 111.600 4.1321 



Polygon 27A Soil Gas Data 

Total Soil Concentration Calculations from Soil Gas Data 
Polygon 27A, 7/93 Data, ARM run (85% reduction at 36' & 45', 25% at 12' & 21') 

Sample # 
Totai Clx 

Conc (ppbV) 
Total Clx 

Conc (ug/L)* 
Total Clx 

Conc (ug/Kg)** 

VS-VP27A-12 
VS-VP27A-21 
VS-VP27A-36 
VS-VP27A-45 

127500 
217500 
63000 
66000 

667.50 
1125.00 
330.00 
345.00 

399,83 
673.88 
197,67 
206,66 

474000 2467.50 1478.03 

*Laboratory conversion from ppbV to ug/L 
**Multiply ug/L concentration by 0.599 UKg (calculated Kgt based on 
revised soil physical data). 

1,1-DCE Soil Concentration Calculations from Soil Gas Data 
Polygon 27A, 7/93 Data, ARM run (85% reduction at 36' & 45', 25% at 12' & 21') 

1,1-DCE 1,1-DCE 1,1-DCE 
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP27A-12 0 0.00 0.00 
VS-VP27A-21 0 0.00 0.00 
VS-VP27A-36 0 0.00 0.00 
VS-VP27A-45 0 0.00 0,00 

0.00 0.00 0.00 

1,1,1-TCA Soil Concentration Calculations from Soil Gas Data 
Polygon 27A, 7/93 Data, ARM run (85% reduction at 36" & 45', 25% at 12' & 21') 

1,1,1-TCA 1,1,1-TCA 1,1,1-TCA 
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP27A-12 0.0 0.00 0,00 
VS-VP27A-21 0,0 0.00 0,00 
VS-VP27A-36 0.0 0.00 0,00 
VS-VP27A-45 0.0 0.00 0.00 

0.0 0.00 0,00 

10PLY27A.XLS 



Polygon 27A Soil Gas Data 

TCE Soil Concentration Calculations from Soil Gas Data 
Polygon 27A, 7/93 Data, ARM run (85% reduction at 36' & 45', 25% at 12' & 21') 

Sample # 
TCE 

Conc (ppbV) 
TCE 

Conc (ug/L)* 
TCE 

Conc (ug/Kg)** 

VS-VP27A-12 
VS-VP27A-21 
VS-VP27A-36 
VS-VP27A-45 

127,500 
217,500 

63,000 
66,000 

667.50 
1125.00 
330.00 
345.00 

399.83 
673.88 
197.67 
206.66 

474000 2467.50 1478.03 

PCE Soil Concentration Calculations from Soil Gas Data 

Polygon 27A, 7/93 Data, ARM run (85% reduction at 36' & 45', 25% at 12' & 21') 

PCE PCE PCE 

Sample* Conc(ppbV) Conc (ug/L)* Conc (ug/Kg)** 

VS-VP27A-12 0.0 0.00 0.00 
VS-VP27A-21 0.0 0.00 0.00 
VS-VP27A-36 0.0 0.00 0.00 
VS-VP27A-45 0.0 0.00 0.00 

0.0 0.00 0.00 

10PLY27A.XLS 



Polygon 27A Soil Gas Data 

Interpolated Concentrations 
Polygon 27A, 7/93 Data, ARM run 
(85% reduction at 36' & 45', 25% at 12' & 21') 

Deptfi Conc. 
(feet) (ug/kg) 

3 99.958 
9 299:874 
15 491.180 
21 673.875 
27 483.393 
33 292.911 
39 200.665 
45 206.66 
51 206.66 
57 206.66 
60 206.66 

10PLY27A.XLS 



PGA VLEACH model. Polygon 27A, 7/93 Data, A R M run (85% at 36 & 45, 25% at 12 & 21) 
1 

1.0 150. 1.0 10. 
123.6 .473 UOO. .7029 

Polygon 27A 
50000 1. .023400 1.64 .381 .255 .00074 

0. 0. -1. 
60 
1 6 99.96 
7 12 299.87 
13 18 491.18 
19 24 673.88 
25 30 483.40 
31 36 292.91 
37 42 200.67 
43 48 206.66 
49 54 206.66 
55 60 206.66 



PGA VLEACH model. Polygon 27A, 7/93 Data, ARM run (85% at 36 & 45, 25% at 12 & 21) 

GROUNDWATER IMPACT OF POLYGON I 

Time Mass per area (g/sq.ft.) Total Mass (g) 
1.00 .48336E-03 24.168 
2.00 .48352E-03 24.176 
3.00 .48372E-03 24.186 
4.00 .48397E-03 24.199 
5.00 .48427E-03 24.214 
6.00 .48463E-03 24.231 
7.00 .48503E-03 24.252 
8.00 .48550E-03 24.275 
9.00 .48602E-03 24.301 
10.00 .48659E-03 24.330 
U.OO .48722E-03 24.361 
12.00 .48791 E-03 24.396 
13.00 .48866E-03 24.433 
14.00 .48946E-03 24.473 
15.00 .49032E-03 24.516 
16.00 .49124E-03 24.562 
17.00 .49221 E-03 24.611 
18.00 .49324E-03 24.662 
19.00 .49433E-03 24.716 
20.00 .49546E-03 24.773 
21.00 .49665E-03 24.833 
22.00 .49789E-03 24.895 
23.00 .49918E-03 24.959 
24.00 .50052E-03 25.026 
25.00 .50191E-03 25.095 
26.00 .50334E-03 25.167 
27.00 .50481 E-03 25.240 
28.00 .50633E-03 25.316 
29.00 .50788E-03 25.394 
30.00 .50948E-03 25.474 
31.00 .51111E-03 25.555 
32.00 .51277E-03 25.639 
33.00 .51447E-03 25.724 
34.00 .51620E-03 25.810 
35.00 .51796E-03 25.898 
36.00 .51974E-03 25.987 
37.00 .52156E-03 26.078 
38.00 .52339E-03 26.170 
39.00 .52525E-03 26.262 
40.00 .52712E-03 26.356 



41.00 .52902E--03 26.451 
42.00 .53093E •03 26.546 
43.00 .53285E-•03 26.642 
44.00 .53479E •03 26.739 
45.00 .53673E •03 26.837 
46.00 .53869E-•03 26.934 
47.00 .54065E-•03 27.033 
48.00 .54262E-•03 27.131 
49.00 .54459E-•03 27.230 
50.00 .54657E-•03 27.328 
51.00 .54855E-•03 27.427 
52.00 .55052E-•03 27.526 
53.00 .55249E-•03 27.625 
54.00 .55446E-•03 27.723 
55.00 .55643E-•03 27.821 
56.00 .55839E-•03 27.919 
57.00 .56034E-•03 28.017 
58.00 .56228E-•03 28.114 
59.00 .56422E^ •03 28.211 
60.00 .56614E-•03 28.307 
61.00 .56805E-03 28.402 
62.00 .56995E-•03 28.497 
63.00 .57183E-•03 28.591 
64.00 .57370E-•03 28.685 
65.00 .57555E-•03 28.777 
66.00 .57738E-•03 28.869 
67.00 .57920E-•03 28.960 
68.00 .58099E-•03 29.050 
69.00 .58277E-•03 29.138 
70.00 .58453E-•03 29.226 
71.00 .58626E-•03 29.313 
72.00 .58798E-•03 29.399 
73.00 .58967E-•03 29.483 
74.00 .59134E-•03 29.567 
75.00 .59298E-•03 29.649 
76.00 .59460E-•03 29.730 
77.00 .59620E-•03 29.810 
78.00 .59777E-•03 29.889 
79.00 .59932E--03 29.966 
80.00 .60084E-•03 30.042 
81.00 .60233E--03 30.117 
82.00 .60380E •03 30.190 
83.00 .60524E--03 30.262 
84.00 .60665E--03 30.333 
85.00 .60804E--03 30.402 



86.00 .60940E-03 30.470 
87.00 .61073E-03 30.536 
88.00 .61203E-03 30.601 
89.00 .61330E-03 30.665 
90.00 .61454E-03 30.727 
91.00 .61576E-03 30.788 
92.00 .61695E-03 30.847 
93.00 .61811E-03 30.905 
94.00 .61924E-03 30.962 
95.00 .62034E-03 31.017 
96.00 .62141E-03 31.070 
97.00 .62245E-03 31.123 
98.00 .62347E-03 31.173 
99.00 .62445E-03 31.223 
100.00 .62541E-03 31.270 
101.00 .62633E-03 31.317 
102.00 .62723E-03 31.362 
103.00 .62810E-03 31.405 
104.00 .62894E-03 31.447 
105.00 .62975E-03 31.488 
106.00 .63054E-03 31.527 
107.00 .63129E-03 31.565 
108.00 .63202E-03 31.601 
109.00 .63272E-03 31.636 
110.00 .63339E-03 31.670 
111.00 .63403E-03 31.702 
112.00 .63465E-03 31.732 
113.00 .63524E-03 31.762 
114.00 .63580E-03 31.790 
115.00 .63633E-03 31.817 
116.00 .63684E-03 ' 31.842 
117.00 .63732E-03 31.866 
118.00 .63777E-03 31.889 
119.00 .63820E-03 31.910 
120.00 .63860E-03 31.930 
121.00 .63898E-03 31.949 
122.00 .63933E-03 31.966 
123.00 .63965E-03 31.983 
124.00 .63995E-03 31.998 
125.00 .64023 E-03 32.011 
126.00 .64048E-03 32.024 
127.00 .64070E-03 32.035 
128.00 .64090E-03 32.045 
129.00 .64108E-03 32.054 
130.00 .64123E-03 32.062 



131.00 .64136E-03 32.068 
132.00 .64147E-03 32.073 
133.00 .64155E-03 32.078 
134.00 .64161E-03 32.081 
135.00 .64165E-03 32.083 
136.00 .64167E-03 32.084 
137.00 .64166E-03 32.083 
138.00 .64164E-03 32.082 
139.00 .64159E-03 32.079 
140.00 .64152E-03 32.076 
141.00 .64143E-03 32.071 
142.00 .64132E-03 32.066 
143.00 .64119E-03 32.059 
144.00 .64103E-03 32.052 • 
145.00 .64086E-03 32.043 
146.00 .64067E-03 32.034 
147.00 .64046E-03 32.023 
148.00 .64023E-03 32.012 
149.00 .63998E-03 31.999 
150.00 .63972E-03 31.986 

*+************************************** 

; f c : f c ; | c * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

TOTAL GROUNDWATER IMPACT 

Time (yr) Mass (g) Cumul 
1.00 24.168 24.168 
2.00 24.176 48.344 
3.00 24.186 72.530 
4.00 24.199 96.728 
5.00 24.214 120.94 
6.00 24.231 145.17 
7.00 24.252 169.43 
8.00 24.275 193.70 
9.00 24.301 218.00 
10.00 24.330 242.33 
U.OO 24.361 266.69 
12.00 24.396 291.09 
13.00 24.433 315.52 
14.00 24.473 339.99 
15.00 24.516 364.51 
16.00 24.562 389.07 
17.00 24.61 i 413.68 
18.00 24.662 438.34 
19.00 24.716 463.06 



20.00 24.773 487.83 
21.00 24.833 512.67 
22.00 24.895 537.56 
23.00 24.959 562.52 
24.00 25.026 587.55 
25.00 25.095 612.64 
26.00 25.167 637.81 
27.00 25.240 663.05 
28.00 25.316 688.36 
29.00 25.394 713.76 
30.00 25.474 739.23 
31.00 25.555 764.79 
32.00 25.639 790.43 
33.00 25.724 816.15 
34.00 25.810 841.96 
35.00 25.898 867.86 
36.00 25.987 893.84 
37.00 26.078 919.92 
38.00 26.170 946.09 
39.00 26.262 972.35 
40.00 26.356 998.71 
41.00 26.451 1025.2 
42.00 26.546 1051.7 
43.00 26.642 1078.4 
44.00 26.739 1105.1 
45.00 26.837 1131.9 
46.00 26.934 1158.9 
47.00 27.033 1185.9 
48.00 27.131 1213.0 
49.00 27.230 1240.3 
50.00 27.328 1267.6 
51.00 27.427 1295.0 
52.00 27.526 1322.5 
53.00 27.625 1350.2 
54.00 27.723 1377.9 
55.00 27.821 1405.7 

27.919 1433.6 
57.00 28.017 1461.6 
58.00 28.114 1489.8 
59.00 28.211 1518.0 
60.00 28.307 1546.3 
61.00 28.402 1574.7 
62.00 28.497 1603.2 
63.00 28.591 1631.8 
64.00 28.685 1660.4 



65.00 28.777 1689.2 
66.00 28.869 1718.1 
67.00 28.960 1747.1 
68.00 29.050 1776.1 
69.00 29.138 1805.2 
70.00 29.226 1834.5 
71.00 29.313 1863.8 
72.00 29.399 1893.2 
73.00 29.483 1922.7 
74.00 29.567 1952.2 
75.00 29.649 1981.9 
76.00 29.730 2011.6 
77.00 29.810 2041.4 
78.00 29.889 2071.3 
79.00 29.966 2101.3 
80.00 30.042 2131.3 
81.00 30.117 2161.4 
82.00 30.190 2191.6 
83.00 30.262 2221.9 
84.00 30.333 2252.2 
85.00 30.402 2282.6 
86.00 30.470 2313.1 
87.00 30.536 2343.6 
88.00 30.601 2374.2 
89.00 30.665 2404.9 
90.00 30.727 2435.6 
91.00 30.788 2466.4 
92.00 30.847 2497.3 
93.00 30.905 2528.2 
94.00 30.962 2559.1 
95.00 31.017 2590.1 
96.00 31.070 2621.2 
97.00 31.123 2652.3 
98.00 31.173 2683.5 
99.00 31.223 2714.7 
100.00 31.270 2746.0 
101.00 31.317 2777.3 
102.00 31.362 2808.7 
103.00 31.405 2840.1 
104.00 31.447 2871.5 
105.00 31.488 2903.0 
106.00 31.527 2934.5 
107.00 31.565 2966.1 
108.00 31.601 2997.7 
109.00 31.636 3029.3 



110.00 31.670 3061.0 
111.00 31.702 3092.7 
112.00 31.732 3124.4 
113.00 31.762 3156.2 
114.00 31.790 3188.0 
115.00 31.817 3219.8 
116.00 31.842 3251.7 
117.00 31.866 3283.5 
118.00 31.889 3315.4 
119.00 31.910 3347.3 
120.00 31.930 3379.3 
121.00 31.949 3411.2 
122.00 31.966 - 3443.2 
123.00 31.983 3475.2 
124.00 31.998 3507.2 
125.00 32.011 3539.2 
126.00 32.024 3571.2 
127.00 32.035 3603.2 
128.00 32.045 3635.3 
129.00 32.054 3667.3 
130.00 32.062 3699.4 
131.00 32.068 3731.5 
132.00 32.073 3763.5 
133.00 32.078 3795.6 
134.00 32.081 3827.7 
135.00 32.083 3859.8 
136.00 32.084 3891.8 
137.00 32.083 3923.9 
138.00 32.082 3956.0 
139.00 32.079 3988.1 
140.00 32.076 4020.2 
141.00 32.071 4052.2 
142.00 32.066 4084.3 
143.00 32.059 4il6.4 
144.00 32.052 4148.4 
145.00 32.043 4180.5 
146.00 32.034 4212.5 
147.00 32.023 4244.5 
148.00 32.012 4276.5 
149.00 31.999 4308.5 
150.00 31.986 4340.5 



MIXCELL OUTPUT FILE 

PGA VLEACH model Polygon 27A, 7/93 Data, ARM run 
(85% at 36 & 45, 25% at 12 <& 21) 

Year Mass (grams) GW Conc (ug/L) 

1 24.168 0.5055 
2 24.176 0.7251 
3 24.186 0.8207 
4 24.199 0.8625 
5 24.214 0.8809 
6 24.231 0.8893 
7 24.252 0.8933 
8 24.275 0.8956 
9 24.301 0.8971 
10 24.330 ° 0.8984 
11 24.361 0.8996 
12 24.396 0.9008 
13 24.433 0.9021 
14 24.473 0.9036 
15 24.516 0.9051 
16 24.562 0.9067 
17 24.611 0.9084 
18 24.662 0.9102 
19 24.716 0.9121 
20 24.773 0.9142 
21 24.833 0.9163 
22 24.895 0.9185 
23 24.959 0.9208 
24 25.026 0.9232 
25 25.095 0.9257 
26 25.167 0.9283 
27 25.240 0.9310 
28 25.316 0.9337 
29 25.394 0.9365 
30 25.474 0.9394 
31 25.555 0.9424 
32 25.639 0.9454 
33 25.724 0.9485 
34 25.810 0.9516 
35 25.898 0.9549 
36 25.987 0.9581 
37 26.078 0.9614 



38 26.170 0.9648 
39 26.262 0.9682 
40 26.356 0.9716 
41 26.451 0.9751 
42 26.546 0.9786 
43 26.642 0.9821 
44 26.739 0.9857 
45 26.837 0.9893 
46 26.934 0.9929 
47 27.033 0.9965 
48 27.131 1.0001 
49 27.230 1.0038 
50 27.328 1.0074 
51 27.427 1.0110 
52 27.526 1.0147 
53 27.625 1.0183 
54 27.723 1.0220 
55 27.821 1.0256 
56 27.919 1.0292 
57 28.017 1.0329 
58 28.114 1.0365 
59 28.211 1.0401 
60 28.307 1.0436 
61 28.402 1.0472 
62 28.497 1.0507 
63 28.591 1.0542 
64 28.685 1.0577 
65 28.777 1.0611 
66 28.869 1.0645 
67 28.960 1.0679 
68 29.050 1.0713 
69 29.138 1.0745 
70 29.226 1.0778 
71 29.313 1.0811 
72 29.399 1.0843 
73 29.483 1.0874 
74 29.567 1.0905 
75 29.649 1.0936 
76 29.730 1.0966 
77 29.810 1.0996 
78 29.889 1.1026 
79 29.966 1.1055 
80 30.042 1.1083 
81 30.117 1.1111 
82 30.190 1.1139 



83 30.262 1.1166 
84 30.333 1.1192 
85 30.402 1.1218 
86 30.470 1.1244 
87 30.536 1.1268 
88 30.601 1.1293 
89 30.665 1.1317 
90 30.727 1.1340 
91 30.788 1.1363 
92 30.847 1.1385 
93 30.905 1.1407 
94 30.962 1.1429 
95 31.017 1.1449 
96 31.070 1.1469 
97 31.123 1.1489 
98 3 r.i 73 1.1508 
99 31.223 1.1527 
%100 31.270 1.1545 
%101 31.317 1.1563 
%102 31.362 1.1580 
%103 31.405 1.1596 
%104 31.447 1.1612 
%105 31.488 1.1628 
%106 31.527 1.1642 
%107 31.565 1.1657 
%108 31.601 1.1671 
%109 31.636 1.1684 
%110 31.670 1.1697 
%111 31.702 1.1709 
%112 31.732 1.1721 
%113 31.762 1.1732 
%114 31.790 1.1743 
%115 31.817 1.1753 
%116 31.842 1.1763 
%117 31.866 1.1772 
%118 31.889 1.1781 
%119 31.910 1.1789 
%120 31.930 1.1797 
%121 31.949 1.1804 
%122 31.966 1.1811 
%123 31.983 1.1817 
%124 31.998 1.1823 
%125 32.011 1.1829 
%126 32.024 1.1834 
%127 32.035 1.1838 



%128 ^ 32.045 1.1842 
%129 32.054 1.1846 
%130 32.062 1.1849 
%131 32.068 1.1852 
%132 32.073 1.1854 
%133 32.078 1.1856 
%134 32.081 1.1857 
%135 32.083 1.1859 
%136 32.084 1.1859 
%137 . 32.083 1.1859 
%138 32.082 1.1859 
%139 32.079 1.1858 
%140 32.076 1.1858 
%141 32.071 1.1856 
%142 32.066 1.1854 
%143 32.059 1.1852 
%144 32.052 1.1850 
%145 32.043 1.1847 
%146 32.034 1.1844 
%147 32.023 1.1840 
%148 32.012 1.1836 
%149 31.999 1.1832 
%150 31.986 1.1827 



Polgon 27A 

Run Number 
Soil: Vapor Monitoring 

Rtezorneter Deslghatloii 

Modelled Total Soil 
Concentration (ug/Kg) 

In eacli Piezometer 
•i • . 

Percentage Reduction 
frpm Actual Concentration 

Approximate Con'esponding Soli 
Vapor Concentration (Converted 

from ug/L to ppmV as TCE) 

Modelled Maximum 
Subunit A Impact to 
Groundwater (ug/L) 

••.."1 • • VS-;VP27A-12 

V^7VP27A-36 
. ' VS-VP27A-45 

533:11 
898.50 
1317.80 
1377.70 

0 
0 
0 
0 

162.8 
274.5 
402.5 
420.8 

5.9431 

2 VS-VP27A-12 
VS-VP27A-21 
VS-VP27A-36 
VS-VP27A-45 

533.10 
898.50 
1120.13 
1171.05 

0 
0 
15 
15 

162.8 
274.5 
342.1 
357.7 

5.0533 

3 VS-VP27A-12 
VS-VP27A-21 
VS-VP27A-36 
VS-VP27A-45 

399.83 
673.88 
197.67 
206.66 

25 
25 
85 
85 

. - 122.1 
205.8 
60.4 
63.1 

1.1859 

• ? 


